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ABSTRACT? * »

This stndy waszdesigned to investigate tne\effect of éoonitive

' sty1e°on continuipg education of scientists. and engineers and to _

exp]ore the interaction of cognitive style with motivation for and . \
inhibitors of continuing education. )

The methodology 1nvo]ved the adm1n1strat1on of 3 1nstruménts to

. a samp]e of 350 employed engineers and sc1ent1sts in, 19 organ1zat1ons ‘
The 1nstruments included” (1) the Group Embedded Figyres Test for -
Field- -dependente- 1ndependence, (2) The Addlt Nowitki- strickland=inter- !
na] Externa] Sca]e far Locus of-Control and {3) The Cont1nu1ng Edueai”. .
t1on Assessment deve1oped by the author to co11eCt 1nd1V1dua1 demo- v
graphlc and expe?1ent1a] data., It draws from Bosh1er S Educat1ona] T -
Part1c}Pat1on Scate. N M ‘ ' . S

The wesdﬂks tend to conf1rm‘ear1y work‘by tbe author with under-
graduates graduates and continuing educat1on students 1n a single
un1vers1ty \Eng1neers .and sc1ent1sts are s1gn1f1cant1y more- fjeld-- =~
independent than the genera1 population. The hypothes1s that field .
“independénce wou1d 1nteract w1th educat1ona1 structure var1ab1es to'

- affect QutCOmes was agaln supported . Field dependent persons_have
less tolerance for lectures. ; '

In general, even with an overaH MQhLy field 1ndependent popula-~
t1oh, it is clear that 1nteract1ve 1earn1ng experiences (rec1tat1ons .
and senunars) are preferred over less 1nteract1ve experiences (lectures .

, and correspondence courses). . . . . .
With respect to'mot?vation} "advancement" and "gaining know]edge“
are more important than "satisfying requirments" or "diversion as
motivators. Lack of time is seen as the most important Tnh1b1tor (as .
.opposed to <ost or availability of courses, for example).. T .
Un1vers1ty courses are regarded by cont1nu1ng education students
as poorer than those.sponsored by emp]oyers and associations. Although'
over two- thirds of those ‘sampled ‘would recommend the courses they took, -
fully 30% would not, suggestlng considerable dissatisfaction. w1th the
available continuing educat1on system. ’
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1.1 RESEARCH OBJECTIVE » S >
& This report descr1bes a research effort-des1gned to deve]gp a more
1n ~depth understand1ng ‘of the 1earn1ng sty]esq att1tudes ‘and mot1vat10ns of
graduate eng1neers and sc1ent1sts. "WhiTe 1t is. clear that many th1ngs affect
the demand for continuing edutat1on, th]S study fbcuses on certa1n spec1f1c
behavioral character1st1cs of’ the 1nd1v1dua1 in an attempt to re]ate cogni-

tive sty]e and mot1vat1on to the ut1]1zat1on of, and sat1sfact1on with, con-’ . /

-

tinuing educat1on. e ~
. P g . . . . . _.

-~

.
’

It is clearly not possible to simultaneously explore all of the .
] -

~¥
'1nteractlons of'all of the- impottant var1ab1es, but it is poss1b1e to 1dent1fy
. the major effects of 1earn1ng style, att1dues and motivation -on the ]]k811ﬂ
hood of enrollment in cont1nu1ng educat1on for sc1ent1sts and eng1ne£rs.

- * .
-~

\ The obJect1ve of th1s study, put gpnc1se]y, 1s to show that. adu]t
learﬁ%%g sty]es and att1tudes may be an 1mportant exp]anatory variable in

pred1ct1ng the demand for and utilization of continuing education.

H

1.2 BACKGROUND - . ) ’ '
e : . N

*1.2.1 DEFICIENCIES*iN KNOWLEDGE : i

- 3

Most of the resegrch in cont1nu1ng educat1on __.w1th a-few spec1a1

except1ons related-to'demand — have concentrated on the Socio- economzc, demo-
graphlc and system variables. *Some sma]l amount of research has been d0ne

on, the motivation toward cont1nu1ng Educat1on. Almgst nothing has been done‘

’

on how learnlng patterns (cogn1t1ve st&]es) affect motivation, liketihood of

N
ut111zat1on, and succeSS'1n cont1nu1ng educat1on.

LY . - ‘ . * o s
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. " o ) , A q . S
R Nhl]e the research basearn c09n1t1Ve ster is st11] smaII ‘there © - -
-t 1s increas1ng ev1dence that th1s may be a very 1mﬁortant factor in determ1n- ' '\

nnng educat1ong}fou¢c%mes, and both NSF and NIE-have pa1d Tncreas1ng attent1dn s 0
to thrs area.. .. L L . . ” A .‘ i

: \\ . e N ~ N o T '

Thus the major def1c1ency in knowledge has been perce1ved as the

effect of cogn1t1ve ster and Iearn1ng att1tudes as they 1mp1nge on the .

»

.

|
mot1vat1on to ut1]1ze cont1nu1ng education; and _this, therefore, has been the .

target “of ‘this research effort. The s1gn1f1cance of how this knowTedge can

{ * \ »

N\
be ut111zed in po]1cy mak1ng, and how it m1ght affect future research, is

/

distussed in Sect1on I 3, but First it is 1mportant o’ d1scusa;the‘ex1st1ng ‘

v -

knowledge base and references oo : L
. - bl ‘ ’ . > ter -‘ % N
1.2.2 THE EXISTING KHOWLEDGE BASE T - .
AN . - ) ’

R 'We 1dent1fy very br1ef1y beIow the 1mportant knowIedge and research

-~

base that ex1sts and that formed the basis for initiating th1s research pro-
Ject: Append1x IT- conta1ns an in- depth elaborate dISCuSS]On of some of the
theoret1caI background for this study, while Append1x III conta1ns a compIete

b1b11ography for al] works referenced. LN ' .

’ . L4

T6 begin nith, perhaps the broadest and most authoritative demo< g
--raph?c data'on-contjnuing education is contained in the\Participation.in

* " Adult Education (ﬁAE), a trienial Series done *for the National Center for
o R \ - . - .
e " Education Statistics (NCES) by the Bureau of the Cénsus, and authored.by
- : nz .

\qua/(1978). Thisasurvey and analyzis, although not limited to scientists - :

and eng1neers, provides eRcellent data on the demograph1c character1st1cs of,
., e

part1c1pants and non- part1c1pants in cont1nu;ng educat1on. It also provides

- some.rudimentary motivatiodal data, 1.e.' reason for taking course." .

~ - +~

£

(]
]
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A]so of 1mportance and, d1rect]y re]ated, in that they deal in

’ L]

s

R

"efther the demograph:cs or demand and mot1vat1on for cont1nu;ng education,

-1. '

are several’ recent stud1es conducted under the sponsbrsh1p of NSF. The f1rst

*

©Lis "A Survey of Cont1nu1ng Educat10n for Non-Academic Sc1ent1sts and Eng1neers

'S

. Provided by Indus;ry and Government", by Levy (1979), wh1ch is a nat1ona]
survey assessing magn1tude, part1c1pat10n, organizational support, and moti-
‘ vation and satisfaction.* A parallel study by we111ng (1980) deveigps a needs

assessment for small, geOQraph1ca1]y-d1spersed un1ts AR
RS . !

o Also of interest is-the work by Snow (1980), on re]at1ng organ1za—

t1ona] atmosdhere and practice to the mot1vat1on of engineering and sc1ent1f1c
P &
personne] to part1c1pate in continuing education, and the work of Farr relat-

ing 1nd1v1dua] mot1vat1on, work“EEVdronment and c0nt1nu1ng education.
<F1na11y, of pr1mary relevance both methodo]og1ca]ly and in terms of content,
[
‘1s'our own past work, by Samers and Nh1tcup, on learning patterns and cognitive

*
.

sty]es in continuing educat1ony . N,

. . . v
’ ) e * [ _‘.

- 7 * ’ <
Of methodological interest there ate also a number. of research

7

efforts not funded by NSF but worthy of note. ¢In the'area,of motivation there
is.the work on nur§ing continuing education done by Hammer (1977) which

develops a model of adult interest, needs and motivation “in centinuing educa-

<

tion. There are also soke véry.interesting.works on mo@idationa] orienta-

tion — both a critical review of the ]iterature and the deVeIOpmenthf.an'
. k4
education participation scale by‘Boshier (1976- ]977) and a discussion Of the
1mp]1cat1ons of this work for program deve10pment, by Darkenwa]d (]967)
;- ‘. N "l * H] .
Two other related methodological studies ind]udg the development

»

of a magnitude estimation scale for adult learning, by Blunt (1977), apnd a

< -~

-
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w - . '
~ ,... - [ . L]
more fundamental. canceptualization of !learning how to learn", by Smith and
. RN . ' , '
* “Haverkamp (1977). & .
. - 3 . : L

s /

- The area of cognﬁt1ve sty]e is, of CQurse, central to the‘research
effort and we 1nc1udé our own prev1ous]y deve]oped rev1ew}1n Appendix II. we
br1ef]x_po1nt out*here that Mess1ck (1970) has identified n1ne d1mens1ons of ¢ T
cogn1t1ve sty]e, the best known of wh1ch 1s field- 1ndependence versus f1e1d- ' :
dependence, and which has been extens1ve]y invesfigated by W1tk1n (1969 through '
1976) and his asspc1ates., Work by McKenney, (1974) and his assoc1ates on_“
information gathering and evalua%ﬁon, and by Hill (f9}1-74) and his co-workers‘
on symbo]s, cultural; determ1nants and modallty of 1nference, is also 1mportant

| F1na11y, work on Interna] Externa] Locus of Control .Scales by Rotter (1966)

and Nowicki and Strickland (1973), is worthy of note. - "
. g . s

Thus there is-some re]evant ‘work both in mot1vat1on 1n cont1nu1ng *

’ .

-~ education and in cognitive styles. However, there is little enp1r1ca] work Toe

. |

which ]inks the new fifdings and'methodo]ogy in educational psycho]ogy

‘(cogn1t1ve style) W]th mot1vat1on research Sn cont1nu1ng education, and thus !

o | the impetus *for this study.. ) .

9" "T.3- SIGNIFICANCE N :
\ ST
DarkenWald po1nted out that COntJﬂU]ﬂg education shou]d be designed

on the basrs of the needs and Jearning. styles of adu]ts OBosh1er stated that

his own.work, utilizing the Educat1ona1 Park1c1pat1on Sca]e (EPS) left many - - o

s

unanswered questions. 5

_ - R ~
o While there has-been-significant concentration on'situational and

N

systematic aspects of motivations the interaétion of learning styles of

P -, * e ceten

P _....«-‘-7—-...
) teachers and students (cognif‘ve processes) has not been thorough]y exp]ored

> s
. -

( - - i < . a ) L . ” B K]
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. . 9 ( .
;‘ ) ‘ .‘. ) \.“ ' : ) —" '!




- v .. s .‘, . ‘ -
. S ' ’ . ‘ . ‘ . 1-5 |
® '/j * . - N i
. {.4 . k3 ‘ ) - - ’ ° k3
~ ) In fact there has been very ]1tt1e work on the cognitive processes of contin-

u1ng educat10n students. W1tk{\\pQ\nted out in h1s review Of ]earn1ng and

teach1ng styles that "Interest1ng]y enough,. the ev1dence available...comes

v - .

aTmost ent1re]y from stud1es in wh1ch the students were of e]ementary orfh1gh l/.' ¢

5/// ‘schoo] age. Essent1a11y no work has been dOne with stuhents on the‘co]dege - ‘
or gradﬁate schoo] levels.” He also po1nted out that it 1s not farfetchéd .
to imagine that SOme day tests of 1earn1ng style may equa], 1f not supp]ant

S Q tests as educat1d@a] eva]uat1on tools. “e; '

. !

;o * The 1nteract1on of cogn1t1ve style and mot1vat1on “for conﬁﬁnu1ng )

>

- education is apt to be of even more 1mportance for sc1ent1sts and eng1neers.
) Our own pre11m1nany resedarch (Samers and wh1tcup showed that engineers are *
) h}gh]y f1e1d ‘ndependent in th1r ]earn1ng sty]es and therefore may do
' better in ]esrnlng sxtuat1ons geared to this c09n4t1ve style. It is c]ear

" . that cognitive style as represented by field 1ndependence is an 1mportant

{
]1nk 1n understand1ng thé mot1vat10n of sc1ent1sts and engineers to part1c1-

pate in add1t1ona1 cont1nu1ng educat16n ‘ ’ ' S,

- bl ) , ' . \(/\)
/] 7z P
R F1na]1y, th1slresearch is onT& a sma]] step “in undegstanding the
~ S )
T re]at1onsh1p 'of cogn1t1ve processes to mot1vat1on in cont1np1ng edugation.

The methodo]og1ca] approach used was[a broad sca]e industrial survey us1ngt
3

psycholog1ca1 1nstruments and student reca11 of continuing educat10n exper-‘

1ences. The next step in future research m}ght involve actua] measurements .
\

of motivation and (demand for cont1nu1ng education _undef a contro]led Tong- P

term experiment where various student learning styles and facu]ty teaching

sty]es are se]ected and c0ntr011ed.~ ;

COOPER AND COMPANY
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o 2 - METHODOLOGY - . N :

-

~—

" 3 _  .n this sect1on of the report we d1scuss br1ef1y the research P c/j/ifj

protoco], how the samp]e was, selected, what 1nstrUments were used and- how t er . -

have deve10ped and what analyses were performed P -~ !
o Lo e ;w-;'(_. ,
s 2.1 RESEARCH PROTOCOL ) . P N
< o Brdef]y the research effort cons1sted of the fO]]OW]ng major stepsi
, . . gl) Specific deIJneat1on of'the research_preqt1ves, the-deve]op-
) N . ment-of likely h}potheses, and the identfficat%on of data ‘
\_‘. . ; Co - need§\to support-the hYPotheses “ ST h X
. —"’i \2) peve]obment and/or se]ect1on of 1nstruments for co11eef1on of '
‘ : ( >' ‘umcmta . - ,-' o ro, ﬂ.' o
g . . \:§ Q}) Resign of a §amp4ing plgn and mechanism_ for identify?hg' | ‘.,l «
L _‘T . organizafiohs and, ihd;vidua]s within organizatiohs From hhom"' ‘
..f“ \ "_ ’ ~ the data would be” co11ected \. [ \; DR el ; )
a 7‘.", o (4) Se1ect\on of .the sample._ ":- . :I,‘léé’ ; .
. ' >’ v (8) Recru1tment of the organlzafionsl A - &‘ f ' / Lo
f: ..-’ «(6) Admﬂnqstratlon of the data co]]edt1on instruments: (a) Group.
- ' _" ' Embedded Figures Test, (b) Adult Noﬁ1ck1 Strlckland Internal- - Coee e
D o ," External Locus of ControT Soale, and (c) Cont1nu1ng Education | : )
}.: - i; ; Assessmentx(éoooer and CompanY) |
’ (7) Manual ed1t1ng, key1ng and- Qer1fy1ng, computer ed1t1ng and
'g' ' o ; tabulation of the data. . ) o
(8) Analys1s of the results fo explore dikely hypotheses 1dent1- ‘
f1ed 1n Iask 1 ' ' L . ' L
- )
’ . \ 1 1 COOPER AND COMPANY




2 2 DESIGN AND SELECTION GF THE SAMPLE o ) ’

our’ or1g1na1 concept set a target of 2500 persons from’ 5Q f1rms as—

)

- , the samp]e s1ze. Thig turped out’ to te over]y opt1m1st1c “from the pd1nt of —°

P

v1ew of what was to be rea11st1ca1]y ach1evab1e. We a]so expected to split,

the sample between Southern California and New Eng]and, 1n ordgr to look at

‘ at least two_w1d_e1y d1spersed geographic areas. el .. ® e
\ : . — i s ‘
IR : Inlt:a]\respOnse rates in New- Eng]and were. S0 poor, however, that

' Dew strhteg1es h to be deve]opgd 1nvolv1ng ﬁntens1ve fo]]ow-up Which wou]d
%

not have been p0551b]e in Southern Ca]1forn4a and SO the samp]e was conf1ned

»'®

to the northeast, 1nc1udrng §ew Jersey, New York) Connecticut, Rhode Is]and

and Massachusetts. : ! . " i v,

« [ . » :
< ‘ . RN - . y I
. . - N . . * } .
- . . N

o R4 -

Theaflrst samp]lng prob]em ‘had to do‘w1th the s1ze of ;be firm to

e 5 tie. *
he selectedé It was 1n1t]a11y deciddd. that 1t wou]d make 11tt1e economic -

‘sense o try and %Empﬂe fipms wrth less tpan ten cand1date emp]oyees

[ -

(emp]oyees with at ledst a bache]orgs degfee 1n Scﬁence or Eng1neer1ng)

L .'. - \ ? 'Y N
S Based on this rule of thumb, it was dez\ded‘that in order to find ten such A
- IR A ‘
professlonalftechnlca1 emp]oyees a firm s1ze of about 500 emp]oyees would
. — / .
* be necessary. Ut11121ng th1s cut-off and Dun & Bradstreet D1rector1e§e . ;7

e \

ma111ng list of all f1rms with’ 500 or ‘more emplo&ees in the states of New
’Jersey,.New York Connectlcut Rhode Is]and and Massachusetts was comﬁ1]ed

Th]S included approx1mate1y 400 firms and wa's suppTemented by a list of 50

spec1a1 ]aboratqr1es obta1ned from Industr1a1 Rese&rch Laborator1es of the

r .

.S, o - .
A -~ - o s -
| The samp11ng universe cou]d be thnght of as arl f1rms in fou( ~

)

states of any s1ze suff1c1ent to employ at least 10 professional eng1heers

K e . - COOPER AND COMPANY
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anq‘scientists._ It was later learned that the cutoff of Soq;employees

included many of the firms which did not employ even ten ehgineers or'scien-- . .
.tists. Other firms may have in aggregate employed that many, but.not at

the1r corporate headquarteqf wh1ch were the listed addresses. Th1s presented N

still another problem, s1nce many organ1za;aeus have mu1t1p1e estab]1shments

and it 'was necessary to dec1de whether to contact each firm through 1ts head-

s

quarters, or through an establishment Tevel that would Tikely contain many g
scientific and technical empioyees (i%e., a technology cefiter or corporate

l - *
laboratory). In general, the contacts were made initially through the

e

corporate headquarters, although in many cases ultimate research was carried ) *

out at a single specific location (usually a technology center). "
¢ R ¢ fa

~ ~r )
p » '

After the 1n1t1a1 Tetters had gone out it became read1]y apparent

that 1ntensave fo]1ow -up would be necessary -to generate any k1nd of response. Cm

. v,

‘Every organ1zat1on was therefore ca]]ed at Teast onCe. (Many firms were-

o
-

) o called at Teast a ha]f gozen times). Sorle f1rms were also visited persona]]y - ’1¢
in order to encourage response° The f1na] samp]e of 19 organ1zat1ons who E?

- J‘ﬁggreed to part1c1pate is descrlbedw1n Table, 1 (w1thout reVea11ng actua1 e l L

: names ). _ wh. A o . ,.. | ' L :

-0 i o

' At each organiéation-the recruitment of the sample of pSrticipa-

. t1ng 1nd1v1dua1s was voluntary. This, o¥‘course, may cause some b1as 1n the; LR

samp]e, a]though for practical purposes, there was no. way of overcom1ng

this 11m1tat1on. Ne1ther ye nor the part1c1pat1ng organ1zat1ons cou]d
' compe] employees to part1c1pate, and even ‘if .that were poss1b1e, the act of &
.. requiring emp]oyees to participate would-in itself create certain bjases.

The number of vo]unteers at each organization is also ]isted,in Table 1.

L F
‘;)G

v .o o
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_TABLE 1; TYPE AND SIZE OF ORGANIZATIONS IN.SAMPLE

.

-~

Type of Organization

‘Rubber Tire Manufacturer

Aeroframe & Aerospace Parts Mi&; “Corp. Rqsearch & Ehgrg\\

Pharmaceu¢1ca1 Manufacturer

Manufactur1ng Taols: & Metaf
Parts Manufacturer

Metal Parts Manufacturer
Home Building Const. Mfg.

L]

" mEléctronic Equipment Mfg.

Eiectrical Equipment Mfg. ‘"

Aerospace & Systemé.iab. Equip. ’

Household Prdducfs Mfg.:
B .

Medical & Electronic Equip. -
Manufacturing

University Laboratory

v ~Systems Ana]ys1sf& .
Electronics Laboratory

b -
7"Div. Research & Engrg.

oy

P

Facility, Visited

| 3

Corp Research & Engrg

Research Cen}er

N

- Corp. Res. & Engrg.

\
_Div. Research <enter

L

Corp. Research & Engrg.
Corp Rggearch & Engrg.

‘e

Dlv. Tech Géﬁfer

\Corp Research & Engrg.

.Corp.. Research” & Engrg.

.
e o
4

.

Laboratory_

‘Corpqra;g Lab.

‘W

SIC's
@
+ 3011

3728

2834
2099

3559,

3429,
3461,

3261,
3499,

‘3643,

3612,

3662,

2844,
2099

3841,
2381,

"7391

37241,
5122,
3452,
3585,
3542
3442,

2757

3644,
3649
3832,

2? ] ],’

2931,
3679

18922 -

3931
5191,

.2891,

3714

3743

3423 -

-

3829

"3842,

3079,

sales . Sample

(m1111ons)ﬁ Employees Size
© 377 . 5,650 22
42 1,400 9
2rel Y3000 4o
1,190 33,000 13
T 73 1,960 7
2,11 49,000 ° 5
190 2,750 16
39" 1,250 18

50 1,400 - 27
4,300 56,600 22
682 17¥700 19

6 125 9
N/A- 1,750 6




TABLE 1:

B

" 'y :(
Type of OgganizatiOn_

;nmarnyéta]s Ref]ners
fg. of Raw Meta1s

Chemlca] & Pharmaceut1ca]
Manufgcturiqg

Chemical Manufacturing'

. .

Systems Analysis &

* Electronics Laboratory
Software Systems Analysis .
-Developer :

r), .
themical & Metal Products
~ Manufacturing
“
0
. 0

0 -
v 14

. ;i? :
> ‘; [
Z
0. .
0

- 0o
3
>
Z ‘
: 16

Q

FRIC

-
b

.TYPE AND-SIZE bF ORGANIZATIONS: IN SAMPLE gcéntinued)

N -
N
‘

Facikity.Visited

K3

Res. & Engrg. Center
and Mfg. Facility

utical Djv.
ogy & Mfg. Center

Pharma
’Techno]

Corp Research & E\?rg.
Center -

- Corporate Laboratory

. Cor%oraté Staff
',_u--

Research & Techno]ogy
Center

< . “ . )

SIc’s

FO 4
&

3533, 1389, 2816,
2894

2833, 2834, 2879,
2869, 2944, 3079

2819, 2879, 2869,
2812, 2821, 3079

8911

*
\

7372

2819, 2899, 3331,
2821, 3484, 3949

3.

Sales. Sample
(millions) Employees Size

2,000 24,700 28

- - \

3,745' - 43,963 33
™ | s
< 1,526 12,300 a7 -

123 3,450 25
/
5 - 100 8

1,778 23,000 28

e ‘ %¢ / °
: o
< &
-
+ ')._ . ke
B
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- house, and 3 el ctronics and electrical equipment manufacturers. Sales of

.
) 2.6 o
MY

[ “ .

)
The ‘nineteen organ%zations-in the sample vary in size erEQ{BO ’
employees to 50,000, with the mé;;;;\FEC?EQ about 6,000 employees. Théy

cover a wide range of ﬁanufacturing and technical org;ﬁizations; 1nc1yding'

an aerospace manufacturer, a tire maanécturer, 2 pharmaceutical @énufac:
turers, a household products manu{acturer, two metal pgrts manéfacturers,;

a basic metals producer; two chemical manufgcturers,'a university .Jabora- - ..
tor}, 2 non-profit systems analysis “laboratories", a computer software

<

these organiéatio s ranged from just under 5.million to 4 billion.

Employees ere in general recruited.by circulating a letter or-

announcement about the §QUdy and asking them to voluntker. The information

provided in the announce ent promised confidentiality, but suggested they

would also get back their own results. No attempt was made to encourage or
discdﬁrage‘participahts on the basis of -continuing education experience.

The invitation was open to all employees with a_.degree in science and °

engineering (and:in a few cases‘others; as long as they were accorded pro--
,fessibnal'sfatus\by their employers). Techhica]’managemen; émp]oyees were
also invited toqurticipate, and the mix of‘employees;in most of the

companies included a Qide.rangé of gges and responsibilitids, although we . \
must point out that.no atfegpt was made to "control" the sample.so that in
any individual .Qrganization it was truly representative of the organization.

“?urther,.data was not available and could nbt easily be obtained to ascertain

whether or not they'were‘representative. ) s
‘ L2

*The problem of definilfg “"representative" is a complex conceptual task, o
since it is not clear on an a priori basis what variables might have been
“considered, nor how they should have been weighted. Age, .responsibility
"and education are likely candidates, but there are obviously alsp others, :
and the specific model appropriate to this research is not at all cledr. .
. ( . . : ‘ , . F

0. €OOPER AND.COMPANY
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2.3- DESIGN AND SELECTION OF THE INSTRUMENTS
Three instruments were utilized in this study The first two, are
well- documented in the ]iterature of educationaﬂ psycho]ogy, and were merely

"se]ected“ for use in this study.

They are_the Group Embedded Figures Test (GEFT) for field indepen-
.dence (witkin et al) and the Adult Nowicki-Strickland Interna] External
‘Scale for locus of control (ANSIE), (Nowicki-Strickland).

L}

A ]

The former test, the GEFT, is a.we]]-documented test which %We have

1

used before, distributed by “the Consulting Psycho]ogists Press. A descrip//
tion of the test is provided in Appendix I. This is probably the most'widely
used group test for any asfect of cognitive style. It is designed to measure

field -independence. o

\

. EW
g The second test is one of many available‘for measuning lTocus of

contro]. In previous research we have utilized the Rotter Sca]e, which is

probably the most well- known and frequent]y used of such tests It has come
under criticism primariiy because, 1ike most tests in this area, the questions
are often corrglated with sociai acceptability In any case, we did not get

_ strong resu]ts with our preVious use of the Rotter Sca]e, and as a resu]t of
several recommendations, switched in this research t0‘the ANSIE scale. A

‘ description of'the test can also oe found in Appendix I. kThetactual instru- (
ment is available from Professor‘Nowicki,'atiEmery University, as described
in Appendix I) This test was derived from an ear]ier oneﬂdésigned for

»

children, -and in our own opinion and that of many of the adu]ts tested, there

LY

are-a number of items in the test which are stili*not adequately adapted for

. 9
~

ladults.

v
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‘J, . :‘ Tﬁe Ehird_instrumeﬁt was one of .our own design, thse object was
i “ . to captdre the demographic backéround and continuing education eiperiences‘
X - of the individuals. T_h'is instrument is also shown in Appendix I. The

Q " :%n{tia] part of the instrument deals ]argé]y'wikh‘?actual background mater-
s '

.ial. It also ad'neséésathe issue of preferences in educational style and

—
-

asks for other various assessmgnts of the participants' experiences in con

tinuing education. The instrument also explores motivations for 3nd blocks

or inhibitions.to, continuing education. For this is draws heavily on the
" work of Boshier, whose Educational Participation Scale provides a typology’

for classifying motivational orientation. Boshief's early work (1971) made .

use of factor analysis, and developed 14 factors describing€the participants’

. motivational orientation to adult educgtion_,ﬁlnAIater_work (1977)<he.c01—-mu"3-m -

lapsed these into six factors, wh1€; were used in our own 1nstrument \ The
’

six "factors" we employed c0nta1n many of the same words Boshier utilized

in h?s own 47 individual items, facilitating understand1ng of the general

<

L

i

concept by the respondent. The six factors correspond to social relation- .

ship, .escape/stimulate, professional advancement, social welfare, cognjtive

-

- \
interest, and.external orientation. ~
‘ - v
s+ The instrument also deals with blocks or inhibitors to-continuing
education*and here we utilize five factors which we believe cover the major -

reasons typically identified in the ]iteratur%)as'inhibitors of continuing
- . 2

.
’ " A}

education.

Both the mot1vat1ng afd 1nh1b1t1ng gactors were'designed to be

comp]eted “with-a two- part response:., f1rst a yes or a no, as to whether the )
3
. factor applied to the respondent, and then a- second yes ar no as to whether

-

the factor was critical to the respondent’, Th]s "segond“awe1ght1ng or .
) ‘e . - . :4- IS . s N

L)
"
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"or feview was speci%ica]]y*dti]ized to reduce social acceptability, or.othér

undesirable responses nesu1tin§ frdn_boredom,'etc.,#by implicitly asking

RY

e the respondent, "Is the answer you've given really important td'yqu?"
ANALYSTS ,
. . The fundamental hypotheses to be tested in the results are . ~

.
v v N -

e . N Pl . : ) . .o

: : (1) That cognitive sty1e (fie]d independence) and 1Qcus 6f control
affect educational outegﬁes d1fferent¢a]]y, depend1ng on
‘ o educat1ona1 design variables and mot1vat10n. !
] ' > '.. a

’ ] (2) That there is.a re]atlonsh1p be tween mot1vat1on, cogn1t1ve

sty]e and the perce1ved educat1ona1 e;per1ences. ‘ S

Other areas of dnte{est include ¢ ° B

" N - . . ) ) . ' ’3_ N . . \-J- . - ,
. (1) The variability of cognitive style and-]ocus'oflgpntro1'with

B ’ " + - . . . . \ .- - * ’ - ' '

. . : ., demographic and-job-related variables. .

(2) The effect of cognitive style on students' course selection
' processes. .. -+ < . ) - o o

-~ N to
\ e . LN .
. . A 9
- -
. ‘—

The ana1y51s of the data was acc0mb}1shed uS1ng SPSS. - Th1s system
\ . '\ “
makes 1t very easy. to«pnqgram and carry 0ut mu1t1p1e ana]yses, and we have
=

", taken advantage of this fac711ty, Unfortunate]y, the tendency to carry out

w1de-rang1ng “and eproratory analys1s rathen than to st1ck to a few, -
:- ‘ ,\ S ey

0r1g1na]1y pos1ted hypotheses leads” td vq]umlnous resu]ts, most Gf- wh1ch

N
X

¢ cannot be presented in a reasonab]y-s1zed report. '

) e : .
. ” A . ‘ R N -" * \

”Ltheéanalysfs plén ca]]edﬂfor»therfollowing:

UL
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' (1) S1mp1e one-way fr%uency'fd_g.stmbu.ﬁnons for al] var1ab1,es.
: c . - ’d?;;a"'\f'%' "‘w.;j" o

vq.__- .'f.

(?) Cross tabulatIOns%X M’otﬁer su1tab]e tests) compamng

N educat1ona] ou tcorie W{ 4 e"" ¥y recommend course) with °

LY i‘ - J *
. (3) Two-way analyses — compam‘ng @Qg&&gﬁnﬁﬁ vggceme var1ab1es e
with' the }nteractwn of GEFﬁ,ANSlE, mot1vat10na1 vama.b]es
- "‘ }?‘\ . R
- © and educationa] design varii}}% ‘(e\g.. type of course)
- ' ~ . Wv&”’ ‘ &
. (A) Ana]yS1s by company (not presented in ‘this volume but furmshéd
: - "to each of the compames) .
L ) &
- ——_-*’FQese results are presented in*'Se_ct;iq,n' 3, which fbﬂq‘ws. .
. N ‘Y. ( \ . \, —
=~ x 7 i N B 2 v : L 7 i
» Q ‘ A < .._
”_‘\‘J . f e e . L e .
’ i ) ° ‘ : g * -
1' '\ - ' ‘ \ |
s S
< 8 2
. R ~ X . -
\ f) > ’Q‘ £ . N ) *
‘A < v 4 )m
n ’ - ) A
rd \ ,“ d ‘
- .'¢ . 9; ' -
. : -t . To
o T \ ! . o ~
. . b . \ ' ". ' N
o ~ _ B —,:- \ . ’ » T, - L3
. - , ) S
\. ;:‘3' ) . ) v
) v ‘ . - COOPER, AND COMPANY
‘T s, . ¢ N >~
l ': :”.~"‘(=;' >, , 02 <‘° N
_ _4,__*,___,‘—'»41'*":1.__#( —— r—“"—*f . - .

" (s

[N

=y




-

3

-4

RESULTS

g, N

The presentat1on of resu]ts begins With the most general- f1nd1ngs

(descriptions of the character1st1cs of the participants and their educational

experiences and reactions)

then proceeds to the more specific, 1nc1ud1ng the

<

1nvestagat1on of hypotheses (1nteract1bns of F1e1d Independence ‘and Locus of
\

Control w1th‘mQt1vat1on and exper1ences in continuing educat1on) and finally .

concludes with a summary which 1dent1f1es what we believe to be the key,

= °

findings. : . ; _
. . i /

. P . .
The analysis carr1ed but 1nvo]ved some 600 pages of tables and. 1t F
is s1mp1y not possible to present all of the results. For the most part we
Vo "~ have presented only pos1t;¥e results, summardzing those areas where hypo-

o theses about re]at1onsh1ps were not confirmed, but even then considerable

[

,editing ha;.taken p]age. 0ne danger when a large numbersof analyses and

tests are carrjed out is that certain relationships will appear significant °
just out of ‘chance. To reduce the 11ke11hoad/cf this we hade adopted a

rather tight significance level {. 05) as a general screen, although where ’
1t seems appropr1ate because of interest in the specific var1able we present

the actual s1gn1f1cance level (whatever it 1s)

.
LI @ . .

’ Finally, we should point out that this research effort is only
ong small additional step toward understanding the importance of cognitive

style as it effects continuing education. It confirms certaﬁn aspects of

R

prev1ous work and leaves others in question. For some hypotheses the

J.

weight of ev1dence is mounting and this study may prove def1n1t1ve. Fon
, -others the stady merely does what most research does — it helps to
crystalize the unsolved problems.
‘fg b *
LA . ‘ :
l T L COOPER ‘AND, COMPANY
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. , .
GENERAL RESULTS DESCRIBING THE STUDY PARTICIPANTS AND THEIR EDUCATIONAL
EXPERIENCES; MOTIVATION AND COGNITIVE STYLE = - N

4

CﬁARACTERISTTCS OF THE PKRTICIPA&TS
The key demOQraph1c york and educational character1st1cs of the

c1pants are presented in Tables 2 to 15, and discussed below.

s
o N

o" The prima;y fie]ds of work of the participants are well dis%ributed

through science and engineering wi%h_physical science and mechanical

| ‘engineering being the most important,- but” far from dominant..

° .work aj%ﬁvity is also scattered,'a]though 46% descrﬁbed‘;hemselvqs
as being in~management and~qdministration, reflecting a strong
participafion Ry more responsible individuals. It should be noted{
however, that they still described their }ield of work as science
ox engineering and were so regarded by their organ1zat1ons Br ]

would not have been invited to participate. >

. . &
® The age dispributiqn‘ref]ects no unusual information. A diverse

dfstribution with modal valde 4n the 30 to 39 group. ’
#® Aboat ]2% of the samp]e involved females, wh1cb/}s not unusually . .

" low for the population being.sampled. -~

A ERNEN
t

® Minority representation in the sample was.small and below that

of national averages.

£

2

- Approximaté]y 40% of the partﬁcipqnts had supervisory responsi-
’
© bility, so that some who claimed their field was management and

ddministration may have had staff assignments without.supervispry

- COOPER AND COMPANY
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than 20 years,

~ In terms of ekﬁressed subject preferences they .liked eﬁgineering

_preference for recitations and seminars over lectures and corres- .

. This will be explored in more depth as.we attempt to Took at more

- \§ ) | - ‘!!E ""'“‘_ ‘ 3-3

. responsibility. . - ' .

-

J

In terms of experience the participants were quite mature, with

75% having more than 5 years of ekperignce and over 35% haJing more

1
L3

S1ightly over 40% of the participants held advanced degrees, and .
sTightly over 10%, doctorates. The fields of their'deg}ges

paralleled their work areas, both in djversity and in the areas of

v

. ‘\'\
concentration.

Years.since last degree reflected the age of the population wifh )

Just over 65% at least ]0 years out and just over -50% at least /]
. . ‘ R

20 years‘ouf.

-
r
[

“

" and science most, and language and social science least — not

-
unsurprisingly. ’ . o .

In terms of type of class, howgver, they showeq_strong genera]

”

'S . .
pondence courses, which is slightly contradictory to what might ,

have' been expected-for a "hiéﬁ GEFT - analytical" population.

‘detailed interactions. K : ,\\\,

1 .
,ee T b ‘
. . R .
~ :l:)/ »
. - - ~
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TABLE 2: PRIMARY FIELD OF WORK

t

- Mathematical Science
‘ “Physsal. Science r

e ,(;omputer‘Smence to.

. .

q”«-1.11"e Science v
e , .

o Env1ronmenta] Sc1ence

i ol '
’ Mechamca] Engmeermg
Civil Engmeermg
. ’\, S
E]ectncal Engmeermg‘ Sl L
T W
Chemica] Engmeer1hg ‘\'\r |
. Industm&] Engmeemng S
v Aemnautma} Eng neév?ng N
" Other’ Engmeex*'mﬁ e
» * 3 . s
None of the above _
Ta S
s~ - .No answer
i i .
o } :
R
- \ ! M
T . I " ’ ,‘
L,
Tr -
v [

‘Other Sc1ence

[Ras —_———

* Frequency : Percent - .,

‘ .
. -8 .4 ° ~
) 2 .6 P
o / 37 0.6
18 5.2 . ¢ ¢
b8 a . -
3527 4 . 100,07, -
+ 9- . \ vv- -
Y
' ‘ . / )
' ) .t !
- > , ‘ ;
! :
{" -
s -,

' .4 -
85¢ .. 24.6)’,\

6.9 | .

§3 .

sy B
".4.6 .

17.6 g <




TABLE 3:

Frequency - Percent

Basic Research‘ o 4 ‘< 11.4

qu]igd.Research,qr Development T 30 ~ 8.5 )
Management of. R&D . SR -9

Production Engineering . . o [ T

[y

Management and iﬁ@inispration - . ' 46.6

. Consu]tfnb : v 9.7 "
Customer ‘Services ~ _ 4.3

“sales”* : ‘ _ .3

Other

" COOPER AND COMPANY |
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*
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" TABLE 4: AGE
| EE
20 to 29
30 to 39
S 49 to 49
" 50 to 59
. 2
60 or over
No answer
TABLE 5: SEX
- i
D -
)
. " Male
T . Female
o No_answer_

=~ "Bl 6: RACE

3

White ‘

. - Black o
lH%spanib

«{’ L Asian R
~ No-answer

Ta

-

3-6

m ° ,
\ . Frequency . Percent
88 :25.5
’ R PR
66 9.
65- 18.8
. C | . 3.2
— _’ -
' 352 100.0 |
Freguéncx, Pgrcent
' - 302 U g8.3
g I
10 | —_
- 382 «. - 1000
Frequency ‘ Jpercent
4 321 9.7
AL 2.3
oo F g - 2.0
S 1 4.0 §
) 2 _
q 352 100.0
’ - ‘COOPER AND COMPANY
P 28 o
o
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- _3-7
TABLE 7: SUPERVISORY RESPONSIBILITY ™ ° )
. " ‘_ . ‘ Frequency Per;ent 1 :
“Yes . 140 40.5
No o 205 59.2
No angwer ! “ _71 . ‘ _;Z
352 100:0
TABLE 8: YEARS WORKED AS ENGINEER OR SCIENTIST . \
’ | Frequency  Percent. \
2 or less.years 42 12.4 ]
3 to 5 years \ ~ 47 13.9
6 to 10 years | ' 69 20.4
1 to 20 years L 85 25,1
More than.20 years ot . 95 | 28.1
;Nq answer o 14 =%
352 100.0
i

R S
TABLE 9:. HIGHEST DEGREE

B
‘e

3 - f

o

Bachelor's” . ., - ‘ 165
. Masters - : N 122 -
Doctorate ‘ 39 ..
©L ‘ : : - &
Other “{Primgrily Associate). - S 9
‘None | . 15
-No answer . = -, ' A
‘ , B2

. : : Frequency * Percent

47.1

.

J 8.9
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TABLE 10: SPECIAL FIELD OF DEGREE
Mathematical Science
Physical Scfence
Compdfer Scienée .
Life Science :

Envirohmentﬁl Science

Other Science . :
Mechanical Engiheeriné : ;
Civil Enginecring -

Electrical Eﬁgineering o

Chemical Engineering
‘fﬁdust&ial Engineering
Ae}onautical Engineeripg o

Other Engineering

5]
None of the Above :
No answer
J i .
SINCE HIGHEST

TABLE-11: YEARS

o

3 or less years

. 3t05 years o=

> 6 to 10 years

4

11 to 20 years
More .than 20 year

No answer

¢
’

S

DEGREE

L ®

Frequency Percent
7 5.0
78 F23.2
7 2.1
"2 6.5
©5 15 \
13 3.8
64 19.0
2 .6
33 9.8
51 ' 15,2
5 BRE
6 1.8 -
12 3.6 C e
22 6.5
5 -
352 10050
-©
“Fregpénqy Percent o
%69 -
4 1.8 |, '
28 13.8 g
56. "16.1 -
L8 . B3
352 100.0

- L,
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EY

Business

“Fine Arts

Social Science

-

Engineering. Y

Language Arts

Bl ‘:‘,’\‘

Other ) 21

. . e

No answer o . . . 8
& .7
© - - 352

‘\ :
. ": o - o; . RS N A N . a"‘ .”‘F’”‘."" ,

. Co : 3-9
TABLE 12:  SUBJECT LIKED '
; ’ Frequency  Percent {
) Mathematical S¢ience 60 17.2 -
Physicalz Life;’Environmeﬁtél Science ;_ 119 '34.2o
Social Science 7 7 120
Business ' 10 2.9
) Engﬁneering 134, - 38.5
f " Fine Arts o 3 .9
Language Arts \ 5 1.4
Other 10 2.9 .
No answer | ) '“ g -
’ 352 100.0
TABLE 13:  SUBJECT DISLIKED
S ' Frequency  Percent ‘
: Mathematical Science e 3 9.6
Physical, Life, Envi%oﬁhgnta1-5cience “ - - 9 2.6,

©100.0

COOPER AND COMPANY

&,
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. ‘
TABLE 14: TYPE OF CLASS PREFERRED MOST ) ‘
. ) V Frequency Percenf
Lecture - . ‘ 54 - 15.4
Recitation | M0 . 3.4
Seminar . | 86 24.6
‘ ' S - o .
b .. | 2
Tutorial | S SRR 5.1
\Correspondence 8 C 2.3 .
No answer ‘, ‘ 2 - .
| 352 100.0
TABLE 15: - TYPE OF CLASS PREFERRED LEAST I
\ ) ' ‘ Frequency  Percent
Lecture ‘ o . 9% 274
Recitation  { ‘ 26 7.6
‘Seminar o 5.8 )
Laboraotry » | . 13 3.8
~1";uf;6r1'a1'7 T | ,“ . — ) 46 - 1.7 V
Correspondence - ) ; ] 150 43.7
No ansier ‘ ;{;j " 9 s

’ ' 352 0
-
. oot . ‘ .
) \ & . ) .
. . .
L3 * ' * ‘
‘ Y

s ‘ A °
\‘
-
-
'y
(4
. . 2 _ COOPER AND COMPANY
‘ 32 v -
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" discussed below.

311

" \ e ) . *
3.1.2 PARTICIPATION IN CONTINUING EDUCATION AND PARTICIPANTS' EVALUATION

Data on participation in continuing education courses, character- -

istics and evaluation of the courses are presented in Tables 16 to 31, and
L] ’ : - .‘

. L
] N '3
® Almost 75% of the participants had taken courses‘in the past two
years (participation in continuing education activities was not a
requirement .for participation in the study). 50% of the partici-

pants had taken iore than one course.

“n . e With reepect to course intensity, 40% took what appeared to be full
semester courses. 30% participated in courses lasting less than
one week. 60% of the courses dnvolved more .than 20 course hours,

and only 20% were less than'10 hours. .

® Only 50% of the courses were conducted by traditional educational

PR

institutions, Almost 16% were conducted b& employers.

® Subject matter, by ehd large, paralleled the educationhyork\
.« < s, activity and interests of partieipants, hith two netable excep-
tions — business and mathematicat sciences-—i both of which
exh1b1ted higher levels than might have been expected frOm,

part1c1pants\ backgrounds

‘
A ?,"j
{..&;"

o< With respect to:the types\bffzohrses taken and expressed likes .

and dislikes, a-serious mismatch is apparent. Over 30% of the .

. ‘courses were described as lectures — the modal characterization.
“ M .
Th1s was also the course type d1s]1ked more than any other.

E/ Labs, which were among the h1gh1y preferred, were hardly exper-

O

- QI
o

A

-~

,. ) . . ! 1
.. : {OOPER AND COMPANY
- "I N . | . B - ‘V - B

b}




ienced — less than 4%, . ' ‘ ’

s

® On the subject of interaction with instructors%ind students, the ‘

results, on the whole, seem to suggest that “there is subslahtia] -

. Y S

interactiop, but in about 25% of the courses\such interaction was
st

insufficient — not-a surprising finding = given that 35% of .the

~

courses were characterized as lecdures.

. v

‘o With respect to outcome variables, the cburses got slightiy better 3

than average ratinﬁs'on how well the course was organized, how
much was learned, and how much the course was- enjoyed. Over 96%,
of the courses taken were completed. Fina]]x; 77% of the courses

and 71% of the instructors were recommended. These latter two are

v perhap§ the most important outcome variables, and whilg at first
glance one may perceive these as highly favorable, a 25 to 30 =
\ percent ﬁonprgtommendation rate seems high and is worthy of
. - further analysis. ) ‘ ”*\._ /
' AN . .&‘ .
- &
L] ¢ *
\?} v - p * <
s " . . .
. ) . y
oy
3\%\ . . . ‘¢
) - S -

~ COOPER AND' COMPANY
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ef 2 weeKS’

.,4 e

- 3 to-5 weeks
6 to 9 weeks ¢
10 to 16 weeks y Xi

More tpan 16 weeks
\

_TABLE 19: HOURS PER WEEK
1_hour( =

2 hours )

3 hours
"4 hours ’ ' {

5 hours )

_ b to 9 hours
10 to 20 hours

- More than 20 hoyrs

) *Respondents were.asked- to describe the 3'most recent courses they had taken.

"o

3 Lo 38

3 Ftegyency . Percent

170 3.3 -

2 . 5.3
39 7.2
S LY
D207, | . 38.1 ,
544% 100.0
ngquency“ Percent \
7. 3.2
. %' ' -
\ . 89 -« . 16.7
e 168 - - 31.5
T N ¥ h
15 2.8
Y 16.3
57 - g
T SRS T
1) s 1.0
v | )
» ’ \

Sinceé 88 did not take any course, 69 took only one, and 70 took only 2,
a maximum of 580 responses were possible out of 1052, and should be v1ewed
., - as the base number in succeeding: tables gbout courses taken .

- COOPER AND COMPANY
’\ v
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TABLE 20: TOTAL COURSE HOURS  *

) ’-: Frequency - Percent h
1 to 5 hours } . ' coa2r . 4.8
iﬁ 6 to 10 hours | N I ﬂ7.§-
11 to 15 hours , e . og ! 6.3
~ 16 to 20 hours ~ ‘ ‘ 50 11.3 l
21 to 30 hours \ % 86 - 19.5
31 to 40 houLs | P ", 8 19.2
© . More than 40" hours . e)' % 213
442 100.0
-
| o 0
TABLE 2]:‘ WHO CONDUCTED COURSES . ' ' .
‘\ ) . .Frequenc,y. Percent
Co]jege; or l'Jn yersity - Co v 289 50.4 . :
Emp]oyér ‘ e - 102 ' 17.8
Ass“bciation T . 120 20.9
Other - - - & _10.8-
‘ | 573 100.0%
. . ‘4 -l . - 2 ' .
. .. -
] _ >
. o T ‘ . 2 . COOPER AND COMPANY
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‘
TABLE 22: COURSE *SUBJECT } )
Frecwency Percent
2 © Mathematical Sciénce S F 20,5 ‘
 Physical, Life, Environmental STcignces : 87 . 15.8 |
Social Science S . . S0 SR S o
Business  * . | .- 09 9.7 -
Engineering . " 139 sl
Fine Arts" ‘ o : 2, - 4
Other ' ' 92 ._16.7
. 552 100.0° .
~ & .. ‘ >
TABLE 23: TYPE,OF COURSE TAKEN | - - "
. ' N : | Frequency ‘Percent T
~ lecture ‘ Z - S 201 35.2 h ‘ f
s Recitation . | A ms .
' Seminar . S 130 . 2,%.8
b ‘ B "’f.ﬁ_,. 26 4.6
Tutorial e | R R
- Correspondence ' | _ j 7 i 1.2
<o R
: PO 570 100,0
“ %
, - . ‘
¢ ) | "'
. 47

COOPER AND COMPANY -




TABLE 24: INTERACTION

3

WITH INSTRUCTOR

3-17

WITH STUDENT

-

.
>

TABLE 25:" WAS INTERACTION ENOUGH? °*
'_l . ’ ' /"

+100.0°

WITH INSTRUCTOR

) Frequency  Percent  Frequency  Percent
Far less than average _‘ ' 44 ® 7.9 65 " 11.7
Less {han avérage ' ., . 90 16.2 123 22,2
Average | ' - 226 + 40.6 205 36.9
More than average . 133! 239 N4 205
Far more than Qveragé ) . ._66 _11.3 ;§§ ‘ ,;§;§
) ‘ - 556 - 100.0

WITH STUDENT:

.Frequency \\Percenf

o

Yes , c v 39
fio- L . 147
. P ‘ 538
- ! ¢
N
} ) } N o
- i
< >
s
: p)
- - . l

2.2 - . 391

27.3

100.0 .

Frequency Percent

76.5
511 1000
.
%, .
.
e
N\
'/(

COOPER AND .COMPANY
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TABLE 26: HOW WELL WAS COURSE béGAﬁIZED?

)

.8 . : . ! . Frequency -Percent

-

Far_ less than average . ~45 1.9
. Less than average . ; ‘ .67 ‘: 1.7

Average . ”( . ) 34.1

More than average N " : . e 34.1

" Far more than average X i 70 - 2.2
n ' .

-

TABLE 27: “HOW MUCH WAS LEARNED?” " : - F

»
. v—

Frequency Percent

Far less thaq-qveqage ' ' 33 o "5{ga‘ﬁ

Less than average - ’ : : - S SoT12.7,

Average ' c 7 3905

More than average
A\

Far more than average

‘e,

TABLE 28: HOW MUCH WAS COURSE \ENJOYED? .

RS . ¢ 3 . “\ : ™ ' :
: . z L , Frequency , Pércent -

“— Far less than average Lot o2 | 4{Zﬂ

Less than average R VR N [
Average B R V' \33;2
: : T e 5 ]
. j More than average § 201w - 3.3 | »
s . . . -

Far more than average ' 4o 69

.i‘ !
et . , , 487
.. . ' . . ~(

»

v

COOPER'AND COMPANY ..
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.
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> . ) W2
, TABLE 29: COMPLETED COURSE - | SR
| LT Frequency Percent
Yes ' v 541 . 863" . .
. .. . * _— . . R
No* . . - _ o o 21 3.7
- . 562, .7 . 7100.00° -
e v e " ! K‘ "
; - : , ../‘.-- ‘ . ‘. * ;’;}A ;
\ - ° i B Says ’ .
I TABLE 30: .~ RECOMMENDED COURSE ' . oo
- Y : . " I 4 -
.- . S ) _ Frequency  Percent
".“J‘.“' A » 1 ) . T * T2 »
- Yes ~ . 432 76.9 ~ |
L S . [
Mo > . 130 23.1
- e ) ) & -
t ~ m.,f_—sr‘-sa- ) . : . ) h}‘ e 562 ]Q0.0
. ot b - s
,'y»: ‘c . : . . - ' ‘
TABLE '31; -TAKE ANOTHER COURSE NITH INSTRUCTOR / . .
( ) - ‘ Freguency - Percent '
i JYes - _ T 367 - 70.7. |
- . “ ety
-~ No o 182 29.3
’ 519 100.0
. e
2 . .'. ) % 7
% ,”:‘._ o 3 i R Y] \
.. - 'z': _ . - 5 .7 - g,
~ " \’ '
- ; s
{ St w i
. - N

A rurex: proviaca by enic [ v, . e, . . - .
. < . . !
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~3.].3 MOTIVATION AND INHIBITORS IN CONTINUING EDUCATION

attitudes

In Tables 32 and 33 we represent some important data on respondents'

towards continuing education, wirich are discussed below.

Advancement, the desire to obtain knowledge and the need to comply

with external requirements are clearly more important motivators .

A&

.than social,

escape, or service needs. Over 90% of the participants

f T T, .
named advancement as a motivating force.

Time and the availability of courses were seen as the critical

inhibitors or blocks to continuing‘educatidn. Only 10% said they

didn't need courses, but slightly over a third saw qua11ty of the

courses as a prob]em
" : . ‘o . X
While there appears to have been some confusion among participants

as to when the critical column was to be completed, and the direc-

tion of  the variable in the case of fhé motivation question, the
patterns are fairly striking énd‘easi]y faciﬁitqte analysis and

N
understanding.

3
¢

. L]
- ~
° -

- COOPER AND COMPANY
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%
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TAéLE 32: REASONS OR MOTIVATION FOR TAKING COURSES*

0“ . -
* - APPLIES
. Y_e& v NP.
— -“ ‘ (}'_ .
Social - 18.5 78.4
(65) - (276)
Requi rements v . 66.5 't 33.5
] . - (228) _ (15)
Service : o 50.0 50.0
¢ . (168) (168)
Advancement ' 95.6 4.4
(329) (15)
. Escape L 29.9 69.8
) (100)  (233)
Knowledge 80.4 18.2
(283) (64) .
Other T611 ) 389
Mia ( 22 ) . . v*(‘] u )
] ’
&
. *Pesults are given in Percent
parentheses. * . )
: |
. ) ‘

3-21

'3 =%
CRITICAL ®
18.2 81.9 -
(16) C2)
45.7 54.3 .
(106) (126)
35.3 64.7
(60) (110) -/
.52.6 40.3 a
* (185) (142)
20,6 _  75.4
(29) (89)
48.2 51.8
(131) (141)
40.0 60.0 ‘ ‘

(&)

(12)-

i

Yes and No. Absolute Frequencies:are given in’

21

. . COORER AND COMPANY.

-
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TABLE 33: BLOCKS OR IMPEDIMENTS TO TAKING COURSES*

APPLIES CRITICAL

—

Yes. Mo Yes Mo
Time . 69.1  30.9  80.0;
, (241)  (108) (196)

Cost « .- : 36.2 63.8 69.4
5 : (2 @9 (10)

Availability . © 5.7 39.2 835
M : (203)  (138) . (177)

Quality : 36.0 64.0 1{77.5
‘ - (121) (215)- (110)

.Don't Need : 10.7  89.3  41.5
~ (36) ~ (302)  (27)

®

.

.. 3 -~

Y (s

*Results are given in Percent Yes and- No. Abso]ute Frequencies are given in ﬁ:}
parentheses. .

*
A




3.1.4 FIELD INDEPENDENCE AND LOCus OF CONTROL

4 >

Data on the Group Embedded Figures Test (GEFT) and Adult Nowicki-
Strickland In;grna]-External Scale (ANSIE) are'shqwn in tables-34 to 37, and

© . 1

aféldiécussed below. _ o

A
\ e The Group.Embedded Figutgs Tests show resufts véry similﬁr to ;. ¢
. - those achfﬁved by Samers and Whitcup in 1979, and suygest thaf
Y . . those findings were not an iso]ateﬁ phenomenon. Namely, engiﬁéers
o and scfentists obtain scores siénificant]y higher thaﬁ the average °
undergraduate population on Group Embedded F1gures Tests, sug-

2
gesting more field independent (ana]yt1c) cognitive sty]es. Over

40% of the part1c1pants ach1eved maximum scores.*

e The Locus of Control Scale showed no special differenttation for

.. ] this sample. Resg]ts were almost identical to those achieved by

ek o S ’ . : P ,
Nowicki over severafiyears. o ..
\ :

‘.

. Of'gourse‘the important Hypotheses have 40 do with the inieractidnsX

o <«-between Egeld Independence and Locus of Control“and other variables, _ :

and these are explored further in the succeeding results. b

. & ‘ -

S a

G = <\ w ° \ .
*From a purely methodological point of view, whltk1n S observat1on hat
«: truncation at the higher levels may occur, and-that it may be apprépriate
# for d15cr1m1nat1ng purposes, within adgiven popu]at1on, to shorten the "test
" time; is confirmed. « The ebvious problem with this is that comparison over
- a broad range of popu]at1ons is inhibited.

»

- R TR B

.COOPER AND CJOMPANY




3

'S.D.

TABLE 34: GRQUP EMBEDDED FIGURES TEST

GEFT SCORE

-4 %\
5-6.

7-8 \
9-10 °

11-12

13-14

15-16

17-18

No Test

~

Med Tga?) Value
Mean .

'
v
/-
i
‘b
- e
.Ji"‘:

2y

FREQUENCY *

147

‘352

2.6

8.0
12.8
22.5
4.9

100.0

15

14.6 / :

@
_'307
A
L
]
=
g:‘
.. 46

. PERCENT

/ 2"‘“9
4.3
6.0

:it:

%

CUMULATIVE PERCENT
2.6
4.6
8.9 \ -
TR |
KX
35.7
58,2
100.0

- b ?
———n

100.0

#;;

é} %

@
COOPER AND COMPANY

"
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TABLE 35: GEFT COMPARISONS

oy

.® VALUES OBTAINED IN THIS STUDY:
Mean = 14.6. - S = 3.7 s . R

. (No significant dlfferpnce betweerl males and females, (N=351).

.2 -

. | g R TIS o \
e ® WHITKIN'S DATA — LIBERAL ARTS COLLEGE STUDERS .
B - s . . - ., |ales . - ,‘lFen.ia'les
L ' - - 155 ‘242 j

Mean gy | 12.0 10:8, -
. ‘ s.D. .. 4.1 Toa2 T,
Y . ) > i s N . @

0

N . SAMERS AND WHITCUP — E‘NGINEERING GRADUATES, UNDERGRADUATES, ,,coNT‘INU"fNG

-~

<

o\

N SR PR I} ' & 36 © 37
"Mean 16.2  -- 144 T 242 13.1 15.1

s.D. 2.4 3.8 40 - 43 30 0 °
) : s - ) . ) \’ : N - . ggﬁ’ >

: . . T
B " ’
.
: .

-
- .
e 4
>
- . W
»
L4
= o<
d [
. ~
v
\ = - / .
= “a W

©
@
6
, . '
‘ <
-
[
*
L)
)
‘Q

o5 e
o D COOPER AND COMPANY

EMC' ’ * r -.. \'% ‘ )

o ‘ :’ ’I‘, - :: 2 c .

s . ' - . » . o~ . . & . .
R - o igDUCATIQN STUDENTS -AND Fl'\CULTY o .

‘Faculg‘/ A1l Students- Undergrads Graduates .Cont. Ed. ’ &
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TABLE 36: LOCUS OF

ANSIE SCORE

1-3
45
,6-7
8-9
10-11
]2T1§
. =14-15

16 or over

] " l i
MEDIAN VALUE .
MEAN "
;S C
- Ji -
i ) QE,
& . .
e
' \
. s

e~ v

_3--26v ¢

CONTROL — ANSIE - b
% ) 'V'I“
FREQUENCY PERc;Nf ‘ CUMULATIVE %
17‘{ \ 4.8 48
66 EE 18.8 “v23.6 -
89 .t 25.3 8.9 '
. 5T 16.2 © 651 '
‘ 51 14.5 79.5
34 9.7 | 89.2
23 “6.5 '"95,7
15 4.3 = 100.0
b : .100.0 100.0 )
L ‘ .
8. T 2 v ,
8.5 ‘ ‘ / .
. 3.9 \ o “ ’ '
L . ; ,f. N ..
% 3 g o '
‘ . - 4 '»Q\‘u ’ .
" R Y “ . -
o s . .
. . .” ®
- " ® 48 .p CQOPER AND COMPANY-
. :ﬁ -(' ~ @ . . N
j‘;& - * ' M -
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NOWICKI & DUKE (1973) -

Mean
S . DO )
P N

DUKE & NOWICKI (1973) . ‘ | o .
. - K >
Males: = Females .
,

Mean \ - 78,7 8.5

-

.. . _ 3.5 3.4
N . N 22 26

NOWICKI & YQLY (1974)

A
. Mean

® 5o - 5

. s " ) .
PAPPAS & NOWICKI (1975) o ' -
‘ ‘ V- ' ‘ 8.6

%

»

-~ SoDo : ‘ . ;‘,304 / . 3.7
N . . kY 39 o . 37

3 ) “w? -

VALUES,OBTAINED IN THIS STUDY NOWICKI STUDIES COMBINED
t . o ”
Mean® 8.5 Mean ' 8:7 ~

¢ .

. ¥ £
S\Do “ 309‘ - SOD 3.7u

7 ¥
<

h]

n * COOPER AND COMPANY;
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°

3.2 SIGNIFICANT RESULTS RELATING TO THE*IMPORTANT HYPOTHESES UNQERLYING

THE STUDY . ) . : A
3.2.1 INTERACTIONS WITH FIELD INDEPENDENCE AS MEASURED BY GEFT
In Tables 38 to 42 s1gn1f1cant results show1ng the 1nteract1on of

-

field ind pendence with demographic, educational outcome and mot1vat1ona]

var1ab1es are presented.~ We discuss them briefly below.

e Although the conventional wisdom‘is that GEFT is .independent of
intelligence, some r.esearcbers have found Tinks between'ir and

educational pertormance Among the respondents sampled ind th1s

study we found & s1gn1f1cant re]at1onsh1p betWeen GEFT and under-

graduate grade averages "More students with high GEFT scores had

: h1gher undergraduate grades than would be expected on the average

is- not necessar1]y a funct1or1§i£ intelligence,

We suspectw;§a1$ac;

Eut has to do e he ab1l1ty of the h1gh GEFT persona11ty to

dea] effect1vely w1th lectune type, low 1nteract1on classes which

. .
tend Jto predom1nate undergraduate educat#%n - .

- 2 - v‘

‘e Ln support of this, among respondents who were reporting on a recent
- . M
St . . ,course and who character1zed it as a lecture,. more of those w1th P

loWer GEFTs were less w1ﬂ]1ng to take another course with the same
- » ;1nstructor This f1nd1ng para]lels earlier results by Samers &
'Nh1tcup In general there seefts to be a dislike of the lectu\’

i N techn1que (desp1te its s1gn1f1cant use), which is part1cu]arly a-

‘ﬁ'~ < e ‘pro?Tem'fOE pe&sons with a\f1éld depindent cognitive style.

'// ‘ . ® "An effect not prev1ously detected ‘shows up 1n two significant rela— ’
t10nsh1ps between "GEFT scores" ‘and "age," and- "GEFT scores‘"ld

s .

N : .o B CQOPER AND COMPANY
‘EMC_ .,‘:,"‘l' » A» " | l ,(»a . 15 * - . . <..
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years s1 ce last degree." In general, more persons with higher

EFT res o curred in the lower age groups and in the groups
1t9/é§wer ygars since last degree. In previous research, faculty

ng education students were found to have higher GEFT

and contin

scores t an.undergraduates, an opposite result. The results here ,

may be an art]fact of the sampling process (i.e. self-selection among —

"

o]der 1nd1v1duals may have led to a preponderance of f1e1d dependent i

people in the higher. age groups).

Respondents with high GEFT scores were more likely to find poor

. quality of courses a critical block to pursuing continujng educa-

tion. (Note: Quality was not the™most serious of blocks across

the.sample.) ‘ ' L !

Although not shown in tables 38 to 41, because the results were

not sign%ficant at the .05 level, two results shown in Table 57

are worthy of note. First, more respondents with Tow GEFT scores found
their interact%on With other students was less sufficient than th¥e
with high GEFT‘scores (s1gn1f1cance 1eve1 05055' 2nd, for respon-
dents who recent]y took a seminar sty]e course, those with high

GEFT scores reepmmended the course less than those with-low GEFT.
Both of‘theselresults support the underlying theory on the impor-

tance of interaction to f1e1d dependent students and 1ts undesira- -

bility for field independent students
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TABLE 38: GEFT VS UNDERGRADUATE. AVERAGE -

GEFT SCORE

Undergraduate . _ .
Grade Average 1-8 g+ + 912 13-14

6 10 ~ 7 13
(19.4) (20.8) (15.9) -  (17.1).

16 3 - 29 46
“(s1.6)  (70.8). 165.9)  (60.5§ . (59.9)

o WD

as.g g , v 15 . 53
(29.0) (8.4) ~  (18.2) (22.3) . (10.5) (15.5)

31 ° 48 . a4 76 2 0 31
{100.0) . (100.0) ~ (100.0 -(190.0) (100.0) -, _(100.0)

- -

%* . s | !
In-Tables- 38 to 56 the results éhown are abso]ute numbers. Column percentages are shown

in parentheses. : .

- > o Significance Level: .0222
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TABLE 39:

- - °
3 ~ \
C g ' <
e, )
-~ -
S
! . e
N
% \ A
Q -
hd 4

GE%I' VS TAKE ANOTHER COURSE WITH INSTRUCTOR,

.
e

IF FIRST COURSE WAS LECTURE ] /7 : o :

¥

’
T ' - . ?
. .

GEFT SCORE o

L t ‘
Tdke Another Course |, - 1:»10 11-14 15-18 © Total
‘ 7 SR I « I 3} -
YeS . . o
. (53.8) (93.7) . (61.2) (68.3) - -
‘1 ! P T _
6 el 12 19 -
- No . S : y -
(46.2) (6.3) (38.8) ' (31.7)
’ . s . : &
Total 13 ' 6 - 31" . % - 60
) -%(100.0) (100.0) (100.0)<  (100.0) - ’
he D
B Significance Level: .0374
./' I ‘ b
T e X
Lad | w
= T do
» WT . ~ . =
' i 55
o 'u .m& -




iy

. , t
| a ﬁ' LY
0 R -
% " g : - © SN
. o - TABLE 40: GEFT VS. AGE -
S ' - 4 . GEFT SCORE
! T s _.3 . ‘*.";::‘;’ @
. e 1-8 7 912 13-14 15-16 17-18~ Total
“‘J‘J ‘ =
~
20-29- ~ > 7 19 11 21 3. 88
C e . (23.3) (39.5)  (25.0) (26.6)  (20.9) , (25.6) % .
P I - ' : . : -t
: 30-39 B 2 12 31, 55 14 =
- S ‘ N
| . L, v (23.3) (18.8) * (27.3) (39.2) (38.5) | (33.1) .
. 40-49 8 8 6 -1l 33 ' 4 66
- > - | & /‘
L . (26.7) . (16.6) (13.6) - -(14.9) (23.1) 7 (19.2) ‘
v X "‘,-";‘-i'ﬂ
" 50-5? .5 g 127 B 16 23, 65
S N " (16.7)& (18.8) = (27.3) (20.3) (16.1) (18.9)
' a 60 or over <3 . 3 .3 ‘ o .2 "1l * w
. » ., ' . ‘-
f : . (10.0) (6.3) (6.8) *  (0.0) (1.4) (3.2)
6 ' : ' . - 2, e =
EP Y Total” T .30 48 44. 79 143 334
O . * . ) ‘
A T - | (100.0) (10020) (100.0)  (100.0)  (100.0) (100.0) @
o = — - ' » R
z ) ¥ . '5.3
i 9 . .
o [l ¢ % . Py Ct /-
ERIC, }@ﬁ ) | a pod - Significance Level: .0005 57
e AR e * a




SR R
G y TABLE 41: GEFT VS. YEARS SINCE LAST DEGREE
| Ve _ GEFT SCRE .
. N Years Since Last Degree 1-8 9-12 13-14 15-16 17-18 ~ Total
-~ 2 or less . o - 4 6 1, 13 24
(0.0) . ‘(8:2) (13.6) % (1.3) (9.0) (6.9)
S _ |
" ' 3 to 5 years® N 6 10 4 9 . [12 41
- o Y0 @) T e (11.5) - 1(8.3)  (11.8)
B T
7 - 6to 10 years 4 5 6 14 19 48
@ ' L (13.3)  (10.2) (13.6)  (17.9) (13.1) (13.9)
' .. 11 to 20 years e ‘ 2 5 4 15 30 56
- T . (6.7) ;- (10.2) @1 (9.3 (2.7 (16.2)
. . ) . . ? —r el :‘,‘“:u', TS - .
g More than 20 years | . 18 25 2 39 * e
Al IR (60.0)  (51.0) : (54.6).  (50.0) (48.9) (51.2)
. a\‘."' v _ .I:-‘ - ‘- - -
- é‘g;m (’_ ’ . b , .
A Total - 30 - 49 44 78 145 ~ 346
> - : , 7 _
- V1 7 (100.0) . (100:0) (100.0) ~  (100,0) . (100.0)  (100.0)
0 - > -
. g _ ” A
; ; Significance Level: .0241
¥ ) 5 58& v . .
Q

59

-+ -
L
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" Table 42: GEFT-VS. QUALITY BEOCK CRITICAL =
: GEFT_SCORES L o
Quality Block ' ) \ ; . <,
Critical , 1-8 9-12 13414 15-16 - 17-18 Totad
. \ : . , »
\ r\ < . or.
4 15 12 C. 55\ 110
Yes . ‘ ‘
(50.0)  (68.2) (80.0) (75.0) - (84.8) (77.5)
\ S~ . .
\ / ~ . .
. s 4 & 7 3 .10 32
o : ‘ ) , -
. . & (50.0) . (31.8) - (20.0) (15.4) (22.5)
. 8 22 - 15 " 65 142
Total - ‘ i ’ . -
. (100.0)  (160.0) (100.0) ©  (100.0) (100.0) (100.0)
16 r -“ . Qar 'y “ P 3‘- B T o = £ N
v,
m
p |
. > .
0
g R
K "\' % . ¢
- ; .O . :'

)
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+3.2.2 INTERACTIPNS WITH LOCUS OF CONTROL AS MEASURED BY ANSIE

-~

In Tables 43 to 48 the interaction of “1ocus of control" with

educat1ona1 and mot1vat1ona1 var1abTe§ is exp]ored for results significant

N3

i%a;the .05 level. “We discuss them below. _ i .

el

’

y @ Respondents with extreme ANSIE scores (very external or very\internal)

prefer lectures. Thosé with 1ow ANSIE scores (very Jnternal) prefer

tutorials and labs more often than lectures, rec1tat1on5«er seminars.

Taking courses in order to "escape" from their work or other aspects

of their current existence is more common among those with high ANSIE

scores (feel that they are contro]]ed by external forces)- --a not

;

unsurpr1s1ng f1nd1ng Tak]ng coﬁ?gzs for the sake of "knowledge"

itself was more Tikely among those with low- ANSIE scores, that is,
' * .
those who felt internally motivated.

\

|

Respondents who found "costs" a block to contiﬁuing e&ucation were

-

more likely to have lower ANSIE scores (internal).

T e

"~ Those who found "quq]ity$!0f courses’ a block to continuing education '
were apt to have middle ANSIE scores. 'Or, stated\altetgativelj,

those with extreme locus of contro] were 1ess sensr§1ve to qua11ty

.
®

é% an inhibitor. , ] & ‘
. ‘ \ ‘ ’ ' o

Thqge who 8id mot’ think they "needed" continuing education tended to

héve high ANSIE scores; that'is, they’perceived themselves as highly
externa]]y'contﬁplled. (This is difficult to interpret, except if

one presumes that their “contfq]]ers" were also imp]ying'continuing

\

COOPER AND COMPANY

education was not necessary.)




Eo A4 )
3 |
H{t:} _ 7 i 43: ANSIE VS. TYPE OF COURSE PREFERRED
oy ANSIE SCORE
aad 1t ' ey ' ) o
) ‘ Type of ., i ST {2 AR ,
Course Preferred 1-5 . b-Z 8-9 ' 10-1 .33;@-13 GTE 14 Tota¥
. A ‘ 3
. \ 18 9 , 4 10 "~ 5 8 54
Lecture ‘ (21.7) - (10.1) . (7.3) (19.5) (14.7) (21.1) (15.4) -
- ‘ . ‘j
, S 23 30 21 17 9 10 . 110 -
Recitation Cb (27.8) . (33.8) (38.2) (33.4) -(2645) (26.3) _(31.5)
) 16 gy 21 @9 3. "8 - s 86 -
Seminar « | (19.3) (30.3) (38.2)  (17:6) (23.5)  (13.2) . (d4.6)
oW @ 16 18 .8 1 e S 127 ”
" Lab ) (19.3) (20.2) . (14,5) (21.6) ™ (26.5) - (31.5) (21. 1)t -
4 i \* O % 6 L2 ‘ 2 ' 1 k 4. 3 ' 2 18 &2
- & Tutorial- " = 7° (5.1)  (2.2) {1.8) (7.8) (8.8) (5.3) (5.1) ~
w0 - 5 : J * .
¥ 0 . \ - .
ms . .4 37 0 T 0. \ 0 ‘1. -8,
b1l Correspondenge | (4.8) v(3.4) (0.0) (0.0 (0.0) . (2.6) (2.3)
> : Z ] - : .
Z ) B .
0 , 83 89 55 51 - 34 38 350 v
~ Q Total = °© +(100.0) (100.0) (100.0) (100.0) = (100.0)  (100.0)  (100.0) T
o . @ . ﬂ:*;.; = St ' {\-\-‘ (:).
£ 2 = —— - P ST : o
» - - ,
» ¥ ) : . i SN Significance Level; .0227 ~...
) "x 53%9 - oot ( : N oo ) - .%’,84
T . ’ . . ‘Jii-o A s ’ .

-
H—
"

'97,'
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TABLE 44: ANSIE VS. ESCAPE MOTIVATION °

ANSIE SCORE ' ' .
Escape Motivation ) © 8-9 10-11 : +12-13 GTE 14 fgt§1

T . . .
‘ ’ : 18 16 12 16 - 100

i (23.5) 1 (22.7) (3.3) @Sy 4z (00)

|

~
64 33 32 .20 § 22 233

(76.5) . (6427) (66.7) (62.5) (57.9) (70.0)

°

8l 83 51 48 - 32 38 333

TR
-

- (100.0) ° (100.0) (100.0) 4 -(100.0) (100.0) (100.0) (100.0})

" ax E ?; :

U

‘%

-’

Significance Level: .0117
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< TABLE 45: ANSIE VS. KNOWLEDGE REASON!|APPLIES

ANSIE SCORE

)

1-5 8-9 10-11 12-13, . GTE 14

.Total

)

72 75 47 22 29

38
(86.7) (85.2) - (66.7)
e A

(95:9)  (68.8) (76:3)

283
(81.6)

. No

11 13 ’ 19

(13.3)  (14.8) (33.3)

- N < epr - o

&

" 2 0 - J9
,<4le:1\z> @3.7)

v

64
(18.4)

-
A

Total

!

38
(100.0)

s 88 57 ]
(100.0}  (100.0) (100, 0)

49
(100.0)

a

- 32
(100.0)

347
(100.0)

{ Significance Level: .0021

-
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Cost Block(
Critical ’

3

TABLE 46: ANSIE VS. COST BLOCK CRITICAL

ANSTE SCORE

1-5 67

8-9 10-11

|
'12-13

28 22

L4

(93..3). (56,4)'

19 16

A

(79.2) (64.0)

| 8
(66.7)

2 17

(6.7)

#3.6)

5 s

((éd.8) ‘ (36.0)

4

(33.3)

-

3(100.0)

30 39
* (100.0)

24 25

. (100.0)  "(100.0)

ﬂ;* - 17

(100.0) (100.0)

PSS
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TABLE 47: ANSIE VS. QUALITY BLOCK

ANSIE SCORE

\
\

Qua]fty T
Block 1-5 6-7 89 10-11 12-13  « GTE-14  Total
<8 \ | -
h 14 35 27 22 9 9 121
Yes . ..
(23.8) (41.2) - (49.1) (44.9) (29.0) (25.0), (36.0)
61 50 28 27 22 27 215
Na - ‘ . .
| (76.2) (58.8) . (50.9) (55.1) (71.0) (75.0) (64.0)
80 85 b 55 o 49 31 36 336
Total :

(100.0)"  (100.0).  (100.0)  (100.0)

(100.0) 00.0) 100.0)
/*\ -

-

\

Significance Level: .0263 . ’

»

72

ov-€




@

*

TABLE‘AS: ANSTE VERSUS DON'T NEED' BLOCK

. ANSIE SCORE
. ‘ N . Y
Don't Need * ; .
Block 1-5 6-7" 8-9 10-11 12-13 GTE-14  Total
6 9 37 g 1 9 36 ..
Yes > _ . \
“ o (7.4) (10.7) (5.5) (17.0) (3.1) (25.0) (10.7)
i . y
75 78 52 39 31 27 302
NG , -
‘ (92.6) (89.7) . (94.5) (83.0) (96.9) (75.0) (89.3)
81 8 - 55 g 2. 3% 338,
TOta] “ : ‘/ ‘“ - ~ \‘ \
. (100.0) (100.0) (100.0)  (100.0) (100.0)  (100.0)  (100.0)

*
&V

\ .
I -
A ' . Significance Level: .0177
. \
- £ \ - fz
}'1 -
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T 3.2.3, IN?E:;{\CTIONS WITH NUMBER OF COURS'ES\ TAKEN \ »

4

"

v

ATy
"suim

In Tables 49 to 51 we show the interaction of "Number of Courses
Taken" with motivational variables. Three other interactions with slightly

higher significance levels from Table 57 are also discussed below.

\ ® External requirements as a motivation for taking:continuing educa- -

tion courses were more significant for those who took fewer courses.
: \ ‘ r
Alternatively, those who took more courses were not motivated by

requirements. . \
Vo » s
® Time as a limiting factor in continuing education_was<important
4" :

’ and even critical to those- who took fewer courses. (The implica-
L .
tions for release time to pursue education seem obvious.)

. . ® C(Certain other interactions were also f%portant, although their
significance level was between .05 and -10. They .are reported in

A Table 57. 'Nunber of continuing education courses taken goes down .

I

with age. Number of coqtinuing education.coursés takgn is 1ess\
\ ' for.meFﬁanicai épgineers and greater for chemical engineers and .
1ife.scie\ii§ts compared to other engive?rs and scientists. Those
who found quafity a critical inhibitor were likely fo.také féwer ~l

courses.

' s-,’ ' \ - ’ i’ :}; — A
¢ i \ COOPER AND COMPAN;'.
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TABLE 49: NUMBER OF COURSES TAKEN VS REQUIREMENTS MOTIVATION -
. ’ . ¢ N
T Vo \ Nunber of Courses Taken
= Requirements Motivation ] e 3-5' 5-8 Total
1yl ‘ 51 _ a7, 48 .10 . 156 Ny .
Yes | (75.0) (70.1) (60.8) (40.0)1 ©(65.3) oo
(17 20 "3l 15! 83 3
No (25.0) (29.9) (39.2) (60.0) (34.7)
68 67 79 25 239
Total (100.0) - (100.0) (100.0) (100.0) {100.0)
k3
\ \ ) significance Level: .0102

ev-¢€
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TABLE 50: NUMBER OF COURSES TAKEM(VS. TIME BLOCK APPLIES
R Number of Courses Taken, . -
Time Block Applies 1 - 2 " 35 6-8 _ Total
| A C
! 51 | 54 | 46 ‘ 11 162
. b R d
| Yes ' (75.0) (78.3) - (59.0) (42.3) (67.2)
177} = 15 32 : 15 | 79
No (25.0) - (21.7) - (41.0) (57.7) " (32.8)
/ ¢
. .68 69 78 26 - 241 -
8 ° Total : " (100.0) (100.0) (100.0) (100.0) ‘ (100.0)
.0 i : ‘ ' .
T “ B
m | ) B .
m - ’ ’ - N s i ’
2 i | )
-wz ¢ -
) . . N '
8 ' Significance Level: .0015 "
, . t
% ‘ ')i ! l ’gp.} . ’ g
g : 79
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TABLE 51: NUMBER OF COWRSES TAKEN VS. TIME BLOCK CRITICAL \
- . - Number of Courses Taken . )
.- . - . R -
“ Time Block Critical 1 2 < 3-5 - 5-8 ' Total
49 40 36 7 ‘ 132-
Yes (92.5) " (76.9) (73.5) (63.6) (80.0)
13 ; / ’ )
i
4 12 13 4 33
T e (7.5) (23.1) | " (26+5) (36.4) (20.0)
3 - 4 . ) Y
S 53 52 49 1 168
- - 2 : - ra
Total (100.0) (100.0) (100.0) (100.0) “(100.0)
. g i e A Significance Level: ,0352
. . . P _ . *
| !

Sv-€
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3.2.4 INTEBACTIONS WITH ORGANIZATION, SPONSORSHIP, AND TYPE OF COURSE
: : * .
. ¥

In 29b1es 52 to 56 interactions with the perceived degree of organi-

*

4 zation of the course, sponsorshlp andttype of course are presented. They are

__‘;s.ub

highlighted below: ] ) ) L

- * .
. 03 .

e Colleges and Universities are perceived as offering less organized

| courses than employers and other sponsors.

q

: ‘ S S - /
® (Courses sponsored by colleges and universities are also reFommended

Tess than courses sponsored by employers and other's.

® A similar effect; though less statistically significant, is reported
+in Table 57. Respondents perceive that they learn less in Univer-

* sity sponsored courses than in those sponsored, by employers or

Y

others. . '.".

L4 - [}
y

‘ ® Among those courses that are recommended, lecture classes are per-

& ~

ceived as less organized than recitatidns and seminars (strangely.

enough): . _ . ) -

® This same effect is:repegted when respondents recomménd takiné-
¢ © ! another course with the ingtructors. (Thgt is,,1ectures were still
perceived as less organized, in the recomﬁ;hded c]asses;) Whether
organization is a pseudo-variable for no interaction is hard to

|\
determine, but the results, ‘as they stand, make one quest1on why

only 1n more successfu] classes does this effect show up.

. -\ L : t
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Aruitoxt provided by Eic
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¢ Finally, respondents report that Tectures are used more for math
. { . ’
and science courses and that seminars are used more for social

. science, English and ine arts courses and that recitations are
' t

used more for math and business courses.
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Spansorship

TABLE 52: ORGANIZATION OF COURSE VS. SPONSORSHIP

Far Less

Than Avg.

Less Than
Average

Organization of Course

Average

More Than
Average

Far More

Than Avg.

College or
University

9
(75.0)

17 -
(63.0)

37

(53.7)

25
(37.3) -

4

'EppT%yer

I 3
(25.0)

. .3
(11.1).

16
. (23.2)

-y

14
(20.9)

(32.5)

1]
Association

0
(0.0)

.3
(11.12

15

(21.7)

17
(25.4)

-
-

1
(6.3)

' | 0
(0.0)

4 .
(14.8) 4

1
(1.4)

11
(16.4)

.2
(12.5)

12

(100.0)

27

T (100.0)

69
.(100.0)

67
(100.0)

16

., (100,0)

-

Significance Level:
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TABLE 53: RECOMMEND COURSE VS. SPONSORSHIP

¢ Recommend Cowrse
Spansorship Yes , No Total
- : 3
College or 62 . 30 92
. University \ (43.4) (69.8) (\1&9.5)
N o\ 37 4 41
Employer (25.8) (9.3) (22.0)
- s 28 8 36
Association (19:6) (18.6) (19.4)
" ] B —
i .. . 16 1 -
Other (11.2) (2.3)
:g ' * N
o v . 143 . -. 43
0 o Total (100.0) - (100.0)
0 y
T .
m .
, A )/ ]
> : .
\ 2 -
; * . L4 . ' .
% \ .
A . oK o - | . .
) ‘ . ) . i .
ERIC - L
LT e . .
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Type

TABLE 54«

®
4

ORGANI ZATION OF COURSE VS.* TYPE OF COURSE

WHEN "RESPONDENT RECOMMENDED COURSE

- Organization of Course

Far Less
Than Avg.

Far More

~ More Than s
Than Avg.

Less Than \
Average

Average "~ Average

Total

Lecture

1

(33.3)

4 I I )
(44.5) (37.7) (25.4) © (20.0)

44
(30.7)

Recitation

1

(33.3)

a1 19 24 -
(11.1) (35.8) (38.1) (33.3)\

50
(35.0)

!

Seminar

0

13 . 15 - 3
(24.5) (23.8) (20.0)

L

32
" (22.4)

Lab

1 5
(1.9) (7.9)

11
. (7.7)

Correspondence
& Other- \
b

0 . 3«.
(0.0) (4.8) (13.3)

&)

Total \

—©—

: 63 L 15
(100.'0) (100.0)

9 .. .53 -
(100.@ . (100.0)

143

. ¥ (100.0)

Significance Level: .0342
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| TABLE 55: ORGANIZATION OF *COURSE VS. TYPE OF COURSE
WHEN RESPONDENT WOULD TAKE ANOTHER COURSE WITH INSTRUCTOR - -
’ 'aOr;ganization of Course
c- Far Less Less Than - J More Than Far More .
Type Than Avg.: Average Average - Average Than Avg. [Total
= N ‘ . d )
‘ 3 2 19 14 3 - 41 .
. Lecture. (100.0) (28.6) (44.2) (24.6) . (27.3) (33.9)
i \! ,‘ 0 : 0 14~ 22 4 40
B Recitation (0.0) | ‘ (0.0) o (32.6) __(38.5) (36.3) - (33.1)
y ) ' e ‘ e~ e [A;
. 0 2° . 9 -. 14 - 1- - 26
X ‘Seminar (00) (28.6 (20.9) (24.6) (9.1) + (21.5)
0 3 1 "5 2 11"
Lab (0.0) (42.8) (2@_) - _ (8.8) (18.2) (9.1)
Y0 Corresporidence .0 "~ 0 .0 2 1 .3
o . or Other (0.0} (0.0) . (0.0) —~43.5) (9.1) (2.4)-
A ' .
> : \ . 3 .
Zz ;o .3 7 - g 43 57 11. 121
g Total (100.0) (100.0) * (100.0) (100.0)" (100.0) (100:0Y)
8 | — - ; ; R 2 .

. g L . w
oy | —Significance Level: .0{15 @
(/”.Z< { ] - - ’ . i "

Q \ - .
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TABLE 66: SUBJECT OF COURSE VS ‘TYPE OF COURSE .
) i "“'(‘*
- \ ) Subject of Course
Type of - Phys N L1fe . , Fine Arts
Lourse Math Or Env. Sci. Soc. Sci. Bus. Eng. & Other
27 27 2 13 17 - 8. 94y
Lecpure- (50.9) (64.3 (50.0) (27.7) (28.8) (20.5) (38. 6
21 9 0 25 14 11 80
Recitation (39.6) "(21.4) / (0.0) (53.2) (23.7) (28.2) (32.8)
- 3 "4 2 9 .22 14 54
Seminar (5.7) |, (9.5) (50.0) (19.1) (37.3) 7(35.9). (22.1)
¢
, - , :
Lab, Tutorial, ) .
Correspondence 2 2 0° 0 6 6 16
& Other (3.8) < '(4.8) . (0.0) (0.0) (10.2) (15.4) (6.5)
S 53 42 4 47 - 59 39 c 23
Total + (100. 0) (100.0) (100.0) (100.0) (100.0). (100.0) §100.0)
f - R
/ L
. Slgn1f1c5hce Leve]
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TABLE
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Varfables

57: OTHER EFFECTS (WITH LEVELS OF SIGNIFICANCE BETWEEN .05 & .10)

4 4 . "

~

Sig. Level

‘ase®
. .

-

Number of Courses Taken VS,

_D

-~

A .

¢

Quality Block Critical

GEFT vs.,

’

Sponsor vs. Amount.Learned_

LY

. ' d,
GEFT vs. Interaction With Students .
¢ / .
Recommend Counse (for'seminz{rs) ’

)

o

-

Y 3

L

" .0910

.0925

-0905

.0851

om .

' Directijon of Effect
“Number of Courses Taken vs. ‘Age ‘ 0627 | " 0lder fake fewér courses )
Number of Courses Taken vs. Special Fieid .0558 Chem., Eng., Life Sci., More

cou#ses, Mech. Eng. Less courses
than average N

;. »
* QuaTity Tess. criticdl to those who !
take more courses: -
. ‘ . . , :
More learned in employer sponsored
~ course than college or un1vers1ty "\

*sponsored course.

.

‘. Low GEFT; not enough imteraction
Wt . ‘
High GEFT; don't recommend seminar.

L 4
N
as
4
H -

.\

w
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PR ’ p

\ >
’ . -
V. ‘
0 . R ,
! . [ o™ .




»

3.3 SUMMARY AND. IMPLICATIONS OF FINDINGS °

.

{

3.3.1 KEY FINDINGS

In genera] the results support. the under1y1ng hypothe51s that
srmv—

mot1vated.th1s study, namely that there are 1mportant 1nteract1ons betyeen

- cogn1t1ve sty1e motJvatJon to pursue cont1nu1ng educatlon and edusat1ona1

|-

.Putcomes:._ Furthgr, the data provide 1n51ghts into independent issues hav1ng

to do w1th%cogn1t1ve sty]e mot}vat1on and 1nh1bators to cont1nu1ng edycation,

‘and the\structure of cont1nU1ng educat1on as it affetts educat10naT’0utcomes

-’
fO')

B " . - a
° Al 3 ‘ 4

I’y . Thg ear]nen(results‘of Samens & Bh1tcup £ conf1xmed w1th respect
' tortheucognttave sty}es‘of enginéers ang sc1entfsts- They have
»‘ff\h1gher §c6;¢§ than°the generai\populat1on (a score of 14 on the S
Group Enheeded F;;ures Test); ;ué§e5t1ng they are 1ndeed more f1e1d
) 1ndependent than the genera] popu]at1on This tends tg‘coannn‘
. the,characterfst1cs thought to -be assoc1ated with f1e1d 1nde;eneent g

-

T persona]1ty (1 e. more ana]yt1ca1 and less social). ’ U
...; ’ . : ”'_“' . ‘ | fo . .
o The hypothesis that field "independence would interact with educa- -,
tiona] Structure variables to-aﬁfect outcomes was again\tupported.

R

"We found that there TS 1ndeed a need for more 1nteract1on among

f1e]ﬂ -dependent pérsona11t1es and that they 11ke non 1ecture

»

c]asses befter We a]go found lack of to]erance for seminars among

°h1gh1y f1e}d 1ndependent - f"' .

B »
. - - .

‘o N1th respect to mot1vat1on to part1c1pati in cont1nu1ng education, .
advancement” and’ "know]edge" are more important than "sat15fy1ng

requ1rements" or "d1vers1on" as mot1vators The maJor ‘blocks to

cohtinuing edhcatlon“are'"tﬁme".and the ava11ability of courses.

- an 'COOPER AND COMPANY
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"® With respect to the strucfuy? of education

NG
e

. c : 385

Il B .~ A .

,- 1t is clear that reci-
" tations-and seminars aré preferred over lectures and other non-

t

s ?

: interdctive/learning experiences (even with a generally highly

field independent -population).

.

. . _
b “University courses are regarded as poorer than those sponsored by -

- .' ~ . . ’ - “w - ' "" ¢
employers and associations. - -
. o ) . .

/

- . - .
- [

- -

" A]though over two thfrds of the respondents wou1d recommend the

-

[

: * .“

~_‘,courses‘they took fu]]y 30% would not, suggest1ng cons1derab1e o A

d1ssat1sfact1on w1th the® avaalable cont1nu1ng educat1on system. .Y
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- 3.3.2

IMPLICATIONS OF THE FINDINGS

© Eirsty from a pure, methodological-point of viey,,we would recommend
. T~ W . . N

[y

S y . ',,COOPERANDCOMPANY

- that the Grohp Embedded }igures Test should be rescalet. Nh1tcup

- .suggested that independent researchers m1ght want to shorten the e

’

time allowable for the test; however, this makes results across
studies non-comparable. In highly field independent papd]ations

(such as'stientjsts and engineers) the upper level of the test

.

‘truncates (there are too' many maximum scores) We believe that

the test needs to_ be resca]ed w1th either more problems or shorter,

+

time on a universal standanszed“bas1s.

R sgeond methodo]ogica] issue relates to the ANSIE locus of controt /,
1§

sca]e We changed to ANSIE from a Rotter scale bécause we obtained

»

very few important interactions of educat1ona1 outcome§\w1th Rotter.
. While ANSIE did show some s1gn1f1cant results, none were part1cu1ar1y
important. " We dhd find our popu]at1on s1m1lar to those pfev1ous]y

tested by ANSJE. - However a number of times we rece1ved unso]1c1-

. N\

ted comments about the word1ng of certa1n 1tems on the ANSIE test

. th really being appropriate to adults. . Th1s test was converted° )

LY

-by Nowicki and Strickland from a Locus- of Control Scale prigina}iy

designed For children and the conversion,} in our ‘opinion, is not

‘entirely satisfactory. w, .

~ { ‘ ¥ ’ -
. IhE‘imp]ications for,Continuing Edud%éion pgTicy are, howéver far
mbre'interest?ng‘ We be11eve 1t,1s becom1ng increasingly evident

.as additional research pf]es up that cognitive sty]es play an

- . ~ °
1mportant role in educat1ona1 outcomes Thus, it becomes 1ncreas—

* . .

1ngﬂy important for 1nd1v1duals to become more-aware of "thefr

o . ag
. v . ‘
) ~l- ) . - “ -

’

a




- - ” N »
.
N LI ’
.
- - £ . -
¢ ¢ . . L4 i . .
e . - . -
: - - 3-57
. ‘ . . . . - f . .
: ’ A - e : .
. .

ro- e . . % . .
.

cognitive styles and to incbrporate cognit‘ve style a% on¢~of the

criteria by which they select a course. 'fo the extent ‘that the : :'

) a P Foundation, educatoré'and émp]oyers make"émplo&ées/studen}é more ;0 )
- aware of this, they can he]p to 1mprbvi\yhe qﬁa11ty and accepta- L ) 4;' -
- Iy b111ty of cont1nu1ng e%ueatlonal experlpnces ; o - i.; _
T i With ﬁespeéb“to si;uctural'impiication;,ﬂ;e see'it also ,appropriate

I} [l . /

to educators~to’ bEg1n to recognize that the Tecture is an archa1c-

device, appropr1ate ta.the medieval per1od - pre movab]e type

-

Comprehens1on of ‘oral material without 1nteract1on_1s gxceedingly .

. v
¥ . \ ! -

Tow compared to written material and, more impbrtant]y, it may be . Q\

(" L
frustratang and _very. 11m1t1ng to those who need interaction‘in .

. - order to learn: . .. -

. . [y
’ » N

® Finally, we wonder why'continuing eduéation students find. such a’

-

large-fractlon of their cont1nu1n§ education experiences so poor

i} - and why they find the1r un1vers1ty ‘and co]]ege -sponsored continuing -

educat1on experiences even poorer on the average. If we beljeve Coe,
- p .

PR

that updating is .critical ‘to the continuing performance of scien-

-

tists and engineers, then the. cont1nu1ng gducation system must
\r

®

R //,come under deta]]ed scrut1ny to attempt to 1dent1fy how 1t can be * . .

‘7« 7 improved. -~ ' S : -

i - o=
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o . . o ﬁ;1£h1s po1nt we: be11eve that some. 1mproveants in Cont1nu1ng Educa- -

PO ) ‘e -

v oo t]on cou]d be made by s1mp1y a pr1or1 screen1ng of students and the vl
- ' teach1ng styles of 1nstructors w1th an attempt at appropr1ate pre- ¢+ -
. se]ect1on, 1ncorporat1ng cogriitive style as one of the criteria for .
B _selection. "We beﬂ1eve th?t th1§ is a testable h;pothes1s that could N
. ’ ' be,1nc0rporated in a cont1nu1ng educat1on system or-program whlch' ’ :
S | was large enpugh to atlow. reasonab]e cho1g\s by students -as, well as
to. have a control group ‘We believe that th1s should.be an approp-
. e _r17te step.1n the Foundation‘s eesearcﬁ>e%%orts and one,morerconcrete
| way of shaw1ng the 1mpoptance of cogn1t1ve style,’ W1th tge u1t1mate o .
Lo o / ob3ect1;e o; disseminating th1$ 1dee so that it becomes moreeread11y -

. -
. nacceptable and-'is 1ndeed 1mp1emented on a pract1ca1 bas1s%
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o ////)§ﬁ= GROUP EMBEDDED FIGURES TEST.
N, //

. ‘usage and are now“commercially available.j Test booklets and an extel-
‘lent manual can be gbtained from the Consulting Psychologists Press,

" "popular" scale for measuring locus of control in adults (Samers and,
_Whitcup _used.this scale in previous research for NSF);, it ‘has been
‘criticized for its relationship. to social desirability, confoundings
. of different types of locus of control and difficulty in reading. -'

.C., CONTINUING EDUCATIQN ASSESSMENT

~

..). R /\ '-_ ) , . .

] s

- The Group Embedded Figures Test (GEFT) is a special version of
the Embedded Figures Test (EFT) developed by'Phi]ip K. Oltman, AN
Evelyn Raskin and Henry A. Witkin for use in, large~scale-testing for,
fie]d—dependence-indépendence, ~ 4 o T \ |

The GEFT involves eighteen figures, seventeen- 6f which are taken
from the EFT, The GEFT shows high™correlation (validity) with previous
tests of Field-dependence-independence (.63 to'.82 for individual EFT)
and high split samp]e‘re]iabi]ity (.82). The tests, have received wide

Inc., 577 College Avenues Palo Alto, Califbrnia 94306. 1 o v

. r

B. ADULT NOWICKI-STRICKLAND INTERNAL-EXTERNAL LOCUS OF CdNTROL’SCAlE

The Adult Nowicki-Strigkland Internal-External (ANSIE) Locus of
Control Scale,was developed in an effort to overcome Some of the short-
comings of existent locus of cgntro] scales. Y - *

According'io the authors, although the Rotter Scale is the most

- . .
The ANSIE scale uses forty items and -is based-on the Nowicki-
Strickland Iriternal-External ﬁontro] Scale for Children. The forty
items <are designed for a fifth-grade reading level. Nowicki and Duke .«
report split-half reliabilities from .74 to .86, and descriminative
constuct validity independent of socia] desirability and intelligence.? . !

A complete ‘report op the va]id&ty of the scale, including the
instrument and detailed data on varieus studies (some’of which were = .
presented in Section 3) and correlations with existing persofality - .

"and intelligence measures is available from Stephen Nowicki, dr.,

Department of Psychology, Emory UniverQ;ty, Atlanta,'Georgﬁ? 30322. .

- . A .
The instrument which,follows this discussion was specifically
developed for this study. It is primarily designed to capture' two types-
of data: (1) Demographic data, and (2) Continuing Education experi-" .
ences. Thé demographic questions and part of the continuing education '
descriptive questions are-factual and relatively straightforward. .
- . . .

2 < -

. —
1. Whitkin, H.A. et al.," A Manual for the Embedded Figures Test,
- Consulting Psychologists Press, Palo Alto,.1971. R

-~

2. MNowicki, S.,-dr., afid Duke, M.P.; "A Locus of Control Scale for
, Noncollege As Well As College Adults, Journal of Personality: .
Assessment , 1973. oo o
I-1 “
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X . Subjective assessments of-educational outcome variables (e.g., Would
© student recommend Course?) are hagdled.by ‘a five-part "Likert" scale,
+ . Questions of motivation and inhibitors or blocks to continuing edyca-
tion draw on Boshier's Educational Participation Scale for thevciassi- . :
i * fication and description of variables. "Respondents were' first asked *° [/ -
’//, to indfcate yes or no as to whether the motivation or block was appli- N
. cable and then to indicate whether it was qritich]. This is»a fairly o
standard technique™of repetition to assess importance. "Both the Likert *
“and .the two-part scale® lead to'signifi¢ant results, most of whichewere '
‘expected or supportable on‘theoretic grounds; hdwever; no split group
« - reliability tests were executed for this instrument. The instrument
follows. ' . a 4

-
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tONTINUINFEDUCKTION ASSESSHET
-(\Tctupati'on
® your accupation:

Basic Research

Management ‘of R&D

Management & Aqunlstrat1on
Customer. Service

EOther ﬁft1v1t1es

-

k2

b.
Mathemat1ca1 Science
Physicdl Scienge

.. .,Computer Science
Life Science .
Environifiental Sciepce
Social Sc1ence

°

[Check the appropr1ate ansuer)

Ident1fy the. pr1mary work act1v1ty that most near]

. LD, #

\ .
‘ . »

y represeqts'What ygu do in

*Appﬁ1ea Researqh or Deve]oBMEnt

TE Production Enginegring
. - Consulting .,
v Sales - '

11

Identify the pr1mary fxe]d that you. work in:

. Mechanical Engiheering

* Civil Engineering
Electrical Engineering
Chemical Engineering
IAdustrial Engineerfing
Aeronautical Engineering

.

L ¥
> //
\

AT l.

11 l

~

PERREN

o

(b)4Year

Mathematical gc1eqce s

(c) special field: . (chegk belaﬁs—

-

Mechanical Engineering

3

4

Other \Scienge” OtHer Eng1neer1ng
None of the Above (SpeC1f¥) ~{_

2.: Do(yOU\super;1Se an; g:he; profess1ona] personne17 _ ,;Yas _ Ngg;__
3. Age: .20 to29 7 04039 __ ~40to 49 50to 59 _ 60yor over __
-4 Sex: Ma]e._r__ .+ Female i . . ;

5. Check -the category th{t 'app]'ies to yous o~

" White (other than H1Span1c) °B]atk (other than Hispanic) _ . . Hispanic -
Amerand (or Maskan natfve) —_ ° .Asian ) K ) - T
Yearg worked‘as engfhepr or scientist - $ A . .

' . ?Highest déghee: (a3‘N;ne Bachelor's Mastar 's ‘Doctorate Oth;r

Physical Science .Y T * Civil Engineering - _
Computer Science T »Electrical ‘Engineering L
Life Science L Chem]ca] Engineering - -
‘EnvironmentaT Sc1ence _ Industrialt Engineering - —
.~ Social Science - v Aeronautical Engineering - L
Other Science ____ Other Eng1neer1ng .
Business o ‘Specify
Other , ) N
. Approximate grade average:. )
: Undergraduate: A+ A A- B+ B- o C., C-__
-Graduate: A+ A C-__

A B+_ B_—\B- ¢+_ -

s

~

)




RN

*

-

9., Identify the field of the college

Mathematical Science
Physical, Life or

, Environmental Science

\

-

level subjec%. you _h’ked best:

" Engineering
i Fipe Arts
Language Arts

\

Il ]

.
| | l-‘ l‘

—
—
—

“~ Jprogress?

-
~

&

\.,‘v

N

L1

——

¢« * . Social Science : ther ’
*  Business, *: -
10. Idéﬁtify the field of the co]iege level subjecE/yo liﬁed‘lqast:“
; Mathematical Science ! \ l En\gineerin? ~ vy
-. Physical, Life or- * “'  Fife Arts .
Environmental Scignce <7 _. ' _Language Arts
Social Science . ) Othyr L
. Businﬁps ' _ . L 7
. - . -’ , . . . 03 °
11. * “Types of instrifction" are 1istdd’and,defined below. Write "M" to ind
- you -prefer most, and 'L" to indjtéte %he-type you prefer least:. .
‘ ' U s'e * ° ' e *
.-a. LECTURE - formal'class almost totally instryctor-centered ‘
, _ b. _RECIIAFION - formal class,, primarily instructor-cehtered, with class
) participation in questions; discussions or problem-solvirng B .
/ c. SARMINAR - small classes, informql_instﬁuq;or-discussion*?noup N
. - 'd.  LABORATORY - direct participation, including experifents 8t group learning.
> " activitdes with emphasis on student learning by doing., . .. .
~ e, TUTORIAL - reading and one-to-gne discussions w;;h“instructb . R
f. CORRESPONDENCE - no classes. \EgaQing material #nd exercises excﬁ%nged
by mai# L . e .. . 9,
J12.  Have %oy been empd oyed ona fuf]-timé basis.fof-Z'years'pr mre?  JYes . o
had . '3‘ . : ~ . N i ~ . .
13. Have you taken ggx_courses during the past 2 yeaqs?“ ¢If you have been employed for» .
. Jess* than two years, answer for that Period). Yes __ oo __
If'Ng, §o-to question,16. N N )
T T R - " "
14, How many cﬁﬁnses'have 7 taken in the past two years, excluding those still in

icate the type - [.’

RN AL b N N )
15. For each course (up to 3) pledse provide the fol-lowing information by checking the-
Aappropriate category on each line (i.e., make one-entry for each Tine): .
" a. Whe conducted the cowse? | . o U T
a. conducted the course? . et i }
o . - VA . . . v . - . .
, College or, | . . Ve, e Other - 1
‘ ) University:4| Employer .Y Association ($pecify):
Course #1117, ' : G -
Course #2 . .
. [Course #3 N i} ’
b. What “type" of course was it? . . - - ‘*\\\
. || Lecture |Recitation | Seminar | Lab | Tutorial ' Correspondente Otherf’*w
Course #1 4 . . —
Course #2 §
. [Course #3  {
* . ~. " [ 4
. ) AT '
. 1"4 *UUM




> R N '. BN . ‘ e
\‘L ':: . » - . ra ‘ A ] .s' P - ~'
- P '1 i .
;) . R . . v .
y C- - How much interaction was thére, in class, between instructor and students? .
v | Far Tess : - .. | Far more’ .
;7 I, ‘than Less than More than than Not
. " Average: Average Average Average Average Apphcab]e
: 'ICourse #1 ' L R .
. ~{Coyrse #2 |- . & . ) _
5 Coyrse #3 1 ORI
d. 'wayriruch,‘ih‘téraction was there,  in class, between students themselves? ~
v N ct By e . . * LY . . .
; ,Far less |* “Far more
' .t than Less than - | More than | - than . Not
Averag‘e Average Average Average |.Average Applicable
- [Course. #T- - - ' N .
. -.[Course #2. . '
© 1 Course #3 . -
e. Did you persong]ly have as much classroom 1nteract1on as you wanted with the
instructor? With other students? )
| With Instructer With Students -
S ‘ Yes No. - Yes No . 'Not Applicable
- Course #I ‘ )
. - [Course #2 s
4 . Lourse #3. e N T ’ R
f. How much did ybu‘]earn”‘in the coursé? ) % i '
. et X . w‘:}e
« . | Far ’ss~ e = . ) % ke Far more '
3 { LN BT K z, - . .
S lesf - Lesscthan ?ﬁ -~ .|" More gh Nl than -
AveraL » Average Aygrage |- Averi’agé\ -t ¢ Average
- [Cqurse -#1 N e f . ~ i i 1.
* |Course #2 ) - N
>|Course- #3 - S 1 P . o
by o B 'f.“i\‘:&“ '._,‘." ',,3@3;7 . ‘Mvtx‘! h:“;;".q; S
Sl g.  How much ‘did you enjoy the course? . -
|f Far Yess RN . T Far more |.: =,
* L “il  than Less than “More than | . than G
ok Avérage Average Average Average * |7 Average
¢+ [Course #1 ) :
4 ) .
-~} [Codrse"#2 ‘ i —

. TxjCeurse #3 - w0
L b, How well organized was the gcourse? . _
e . . Far less @ ’ | Far more |

* than , Less than More <than" than -
Average . Average Average 7 Average Averége

" - [Course #1 ° '

Course #2 -
Course #3 i -




“.
L

.i. Would jou recommend the course to a fe]]ow-wquer?
"o Hould ydu take another course from'fhe same instructor?

Recommend to fellow-worker Take another course
Yes No - - - No

Course #] ; : .
Course #2 - 1 i I &7

"Course #3 R 1

j. Please provide the following information-in the space below:
What was the duration O the cobrse?~_ =~
-How many classroom hours did.the course require? !
. “'Did yous complete the course? : '
What grade, if any, did you recefve?

‘What was the subject 6f the courzz?

Duration | Classroom pmpleted Grade Subject
: (wdeks) | (hours/week) |(Yes or No) Received | (describe)’
Course #1 | e 1 - *

Course #2 . T i 3
Course #3 ' L )

~Y
[y

. . " r Lo
16.#=Listed below are some possible reasons for:taking courses. Consider each one in turn,
~ and indicate by a'check whether it would agply to you, if you were taking any courses.
Then, for each one that applies, indicate whether you would be taking a“‘course if you .

knew in advance that that particular, objective would not,be achieved.
Y . \ e - T Applies *| Critical
. Yes | No [ Yes t No
- ‘!

To fulfill a reed for personal associations and friendships,
make new friends, improve social relationships, be accepted
and/or garticipate in group activity. - : ’
To complly with instructions, suggestions, recommendations or
requiremEnts from someone else, or some authority.' To meet
formal requirements and/or employer policy. \
To improve my ability to serve, or prepare for service to,
the community or mankind, and to be a more ‘effective citizen.

.. To gain professional advancement. and/or increased job status
and competence, . , '
Jo obtainireTﬁe?"?rom boredom or the routine of home or work.
To provide contralt to the rest of my life and/or escape day-
to-day responsibilities and/or frustrations. -

6. To learn and obtain knowledge for its own sake.

/.. Other (specify) ° . -

‘each one in turn and indicate by a chéck whether it currently applies to you. ‘Then,
for each ome ‘that appTies, indicate whether you would take a course ij
impediment were removed. - ‘ . ,
- Applies | Critical
. - ' Yes | No | Yes | No
Toq time-consuming or too many other commitments to make it,l
feasible to take courses. - -
The cost of taking or traveling to the courses is excessive.
. Desired courses are not offered, or are not offered at
-feasible locations. ~
Available courses are of poor quality.
I personally. do not need or want additional courses:

Listed below irq some poss}bﬁe "blocks" or impediments to‘faking courses. Consider

that particular

N
™ L
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o TH% MOTIVATIONAL ORIENTATIONS OF ENGINEERS IN CONTINUING EDUCAjIOﬁ

- ‘:/ " Educational planners nave long been interested in why adults par-

)

‘ticipate in céntinuing edicatioh. Although there has been extensive demo-

-~

graphic and soc1o]og1ca] character1zatwon of participants and non- part1c1-
«_ pants in cont1nu1ng education, unt1] recently there has been no systemat1c
study of the motivati.onal or1entat1ons of participants (verSus non- part1-

c1pants), nor of the1r psycho]og1ca1 make—up .4n a sem1na1 study, Houle

(1961) deve]oped a- three-fagtor typo]ogy of adu]t learners: goat or1ented

\ activity orienked, and 1earning oriented.” The goal or1ented adult uses
; cont1nu1ng education as an 1nstrumenta] means ta acn1eve spec1f1c goals er
ends. The activity-oriented 1earner participates in continuing education B
mainly becayse of the social reﬁat1onsh1ps wh1ch are generally an aceoutre;-
' ment of theolearning situation. Finally, the Tearning-oriented partici-

pates because he: is interested in learning for learning™s sake.

M - . -
. .
4 . N ~ ot
o . ; . + & .o

In the wake of Houle's work a number of researchers, not only in -«
the Un1ted States but also in Such countries as New Zealand, Capada and
Sweden, have studied var1ed aSpeCtS of adult learners' motivations. Many

rof these stud1es have 1nvo]ved the construct]on of an instrument to measure
motivation, cons1st1ng of L1kert type questions der1ved “from Houle' s typo-
logy, depth 1n;erv1ews with adult learners, and personal observation on’ why
adults participate in continning education,:and its administratibn to, a
- group ‘of adult ]earnersn In order to identify or1entat1ons, 1nd1v;dua1 _
scale 1tems are typically c]ustered by the statistical techn1que of factor

ana]ys1s, The three pr]nc1pa] instruments that have been utilized are. the
. . I-1 o IR
- | . ]}y COOPER AND COMPANY

" ERIC - : - -
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. the: Education. Participatfon Scale (Morstain and §mart, 1974,. Boshier, 1971),
b,
The Reasons for Educat1ona] Part1c1pat1on Scale (Burgess, 1971) and the Con-

-

*? tinuing Learn1ng 0r1entat1on Index (Sheff1e1d 1964) L

¢

" Boshiér (1976) continﬁed to do research and published a critiga1
.review of theﬂ]iterature and methedology surrounding these bhree‘scales,

. citing the work«ldent1fued above a$ well as that-of Grabowski (1973), who

£
identified a new. motivational factor he descr1bed as "desire to study alone™.

A . <A year later Boshier'(]977) deve]oped a mode] which described
participants.as 1ife-chance (def1c1ency) or 11fe Space (growth) or1ented
Thesé'were adain_based on responses‘to the EPS. - Bosh1er concluded it was
poss1b1e to categor1ze participants by these mot1vat1ons but it was argued
that "further research goncern1ng the social and psycholog1ca1 foandat1onse

of motive for part1c1pat10n is needed "
|

i

Darkenwald (1977)'c1aims that most of the recent studies using

, 0

the EPS scaﬁe yield remarkab]y similar findings Six factors are 1dent1fﬁed:'

soc1a] re]at1onsh1p, externa] expectat1on, soc1a] we]fare, profess1ona] ”“

advancenent, escape/st1mu]at1on and cognitive interest. He also concludes&

(1) Houle's three=factor typoiogy of the adult learner is inadequate, (2)?3

major orientation'factors are on]j’genera1]y Va]id and (3) most  people par-

I ’t1c1pate in aduit educat1on for mixed reasons, some re]ated to learning and |
others not He further suggests resear@hers and p]anners need -to be aware
of the varzety<and complexity of mot1vat1ons under1y1ng part1c1pat1on in .
cont1nu1ng‘education. Darkenwa]d:pojnts out that engineers prohab]y diffen
from the genera]'adu1t public in the importance’of’different motivational.

. factors, s

1142
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Hammer (1977), in pxnposigg_g/modei of'interests and needs in con-
tinuing education, focuses on "blocks to motivation,"  She identifies a num-

ber of works in which systematic variables (time, availability, money) are

'

identified as blocks to motivation, and although she cites interest and needs

as important ]earning patterns and cognitive sty]e are. essentialiy ignored
F
as they are in Boaz's (1978) work for the Nationa] Center for Educational

Statistics, -While that survey collected data on teaching method and reasons
for taking or drobping courses, it sheds almost no light on-the issue:of cog-
nitive style of earlier instructors or stidents and its effect on motivqtion.'

. The relevant quéstions are not even asked, although a great deal of demog}aph—

~

\

ic data is developed.

Another study focusing on the negative aspects of motivation is the
‘ , .

7

work ef Garry (1977) in which he explores "the Relationships Among Anomia,

Attitude toward Adult Educatiop, and Non-participation‘in Formal Adult Edu-

-/

. cation Activities." This study demonstrates *that psycho]ogical characteristics

can importantiy impinge upon the motivat on for continu1ng‘education

| & &
3 “

Thé work of Snow and Farr for NSF, (1980) focuses on organizational

‘and environmental variables as they affect motivation, but agaid, not on

cognitive styles, Also, 2%&{ (1979) explores usage and motiyation at a

more global level. In ofr own work Samers and whitcup (1979) address the
impact of cognitive style in continuing education on educational outputs,
but it ddes not deal extensively with motivation, and the focus is on

a]ternative teaching styles. fx g

J

-o:}. -
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® WHAT ARE LEARNING STYLES-OR PATTERNS? _‘
b Learning styles or patterns refers to the "cbgnitive styles" of
© students or individuals in learning situations. ‘Kogan (1971)* has defined
cognitive §fy1es as "Iﬁdi&idua] variatiop in modes of perceiviné; remember-‘
ing and thinking, or as distinctive wa;s of apprehending, storing, trans-
fqrming end utijizing information." It is assumed that'cognftive styﬁe is
a re]ative]y;stable and enduring characteristic that is revealed in one's

v o ‘perceptual and intellectual ‘activities in a highly cons1stent and ™ pervasive

( way (Witkin, 1976 Witkin eyg Moore, 1974).

\ o 'SOME MODELS OFASPGNITIVE STYLE \

Messick (1970) ha$ ideﬁ;ifﬁed nine distinct dimensions which fe]%
ender the rubric of cognitive style: (a) field-independence versus’field-
dependenge;analytica] versus g]obel wey of perceiving; field-independence
.entails,a tendency to expe}ience items as djscrete from thejr backgrounds,

whi]e~fie1d-dependence faeuses'on'tﬁe re]atfonship of items to theie back-
- ) groune' (53 scann1ng — differences in the extens1veness and 1ntens1ty of
) ; % | attent1on deployment, z ) bFeadth of categorlz1ng — preferences for broad
( ﬁnc]usiveness Versus narrow 1nc]u51veness in estab11sh1ng the acceptable
range for spec1f1ed categor1e§, d) conceptualizing styles — the tendency .
to conceive of th1ngs as having many propertles as opposed to few. , [
Messick continues with: | e) cggditive compiexity versus simpiicity ‘

.

— 1nd1v1dua1 d1fferences in the tendency to construe the wor]d partncu-

-

. R 1ar]y’the soc1a] wor]d, 1n a multidimensional and d1scr1m1nat1ng way,

]

I i
*See AppendlxIII for the comp]ete c1tat1on of all works referenced in, this
Append1x o )

1
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" ence, and (i)-to?e(ance for unrealistic experiences.

- . .
. . * -
. ]
/ .. e / . .
Sre . - .
. . ;

. ‘ .
(f) ref]éctiveness versus impulsivity — individual differences in}the speed

with which hypotheﬁes are selected and informatioh'processed,* (g) leveling
versus %harpéning — assimilation versus discrimination in ihcorporation‘of
information into memory, (h) constricted versus flexible control =— indiz

vidual differences in susceptibility to distction and cognitivesAnterfer-

-

McKennex and his associates at Harvard\(McKenney, 1972; McKenney and

Keen, 1974) have developed a cognitive sty}e model that hinges upon two

dimensions of human'information,processing: information®gathering and infor-

mation evaluation. In information gatherin§ individuals may be preceptive,
bringing concepts to filter data and focusing on re]atzonships between {tems,
or receptive, that is more sensitive to the stimulus itself and focusjing

-

more on detail than on re1at1onsh1ps. In analyzing 1nformat10na1 1nputs

\1nd1v1dqals %ay be systematic, approaching a prob]em by structuring 1t in

terms of some methodology, or intuitive, jumping from one methodology to

another and using trial-and-error methods to arrive at solutions."

R

-

Hi1l and his coworkers at Oakland Community College view cogiitive
styles as being_the cartesian product of three sets of elements: symbols
and meanings, cultural determ1nants, and moda]lt]es of 1nference The

first set, symbols and meanings, 1nd1cates an 1nd1v1dua1 S .tendency to_use

‘¥

certa1n\¢ypes of symbols, i.e., theoretical symbo1sﬂ;— such aﬁkwords and

‘numbers — and qualitative symbols — which present and then represent to

the individual only that which the symbol is. ' . .

2 M ’ 4 ) .

Cu]tura] determ1nants are 1nf1ue#Ces whlch the ]nd1v1dua] br1ngs

-

‘to derive meaning from symbo]s (e.q. famf]y s perceptlons, assoc1ates =
: . B . 7 .
*0ften referred to as conceptual tempo. - “
) Y - II-5 1 1 3 QpOBER ANLZ COMPANY
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‘2 Hill model of cognltlve sty]es has been used extensively by collegés, high.

- - . i
.
/ . L \ : .
. .
1) s &
N .

perceptions, etc ) The third set 1nd1cates whether the’ 1nd1v1dua1 thlnks
in terms of categorles, or in terms of dlfferences, or analyzes mu]tlple

ref§t1onsh1ps or employs d11 thrée aforementlonéd modes of thought The-

ES

schools and e1ementary schools to 1denc1fy the cognlttve styles of students .
. -
and teachers and to prescr1be personallzed educational approaches based upon -

o

these findings (Scha]], 1976). . ‘ IPRCE .

Sy

o IMPLICATION OF COGNITIVE STYLES FOR THE LEARNING- TEACHING PROCESS P

Cognltlve style has been shown in numerous and var1ed studles to v
7

-

have a significant 1mpact upon 4earn1ng behav10r teaching behav1or and the
student-teacher 1nteract10n These- w;]] be- discussed in turn, focuslng on,
for the sake of brevity, the most Ehorough]y resfarched element of cogpitive

sty]e-—— field- dependence _versus fle]d-andependence‘(Martens, 1975) A y

’ / s' *
/ / ' . .

[

’.( e COGNITIV'E STYLE AND LEARNiNG BEHAVIOR ; | » Fom e
. ‘ e

ya Since fle]d dependent persons perceptlons are globa] — that

is, elements are percelved in the1r re1atlonsh1p to the fle]d, 1t should

c‘(_ .
Eatd

¢ Not be surprls1ng that fle]d-dependent personS'have dlfflculty with ana]y— ?

tical prob]ems that . requ1re cratlcal e]ements -to be taken 0ut of context ) )

and ‘the field reconstructed w1th the cr1taca] e]ements in a dlfferent context.
F1e1d-1ndependent\persons have no such dlffieutty Further f1e1d depend nt _
s,

persons are more- ]1ke1y to accept the organlzatlon of mater1a1 £o be ]earned o

\

as a given. (as 1mposed by the nature of the mater1a1 1tse1f or by someone

e]se) rather than ‘attempt” to 1mposé an 0rgan12atTon of thelr own. when “the
mater1a1 to be Iearned has no 1nherent structure, fle]d-lndependent students v

]earn it much' better’ than fie?d-dependent students. (Bruce, 1965)

. P
». ; : A .~ . N .- P
e Sl . ' “ . . - M;._';, . : R
. ~ Al - - - Pt
-
N -

PR Assoc1ated w1th fleledependent persons _attentlve sS tq_the'fie]d‘j.--m )

.




- . . A
- . N S = Y
’ ¥, s IR - . ' / e
. .

. ‘f1er", f1egd-dependent pengpns are more Ifkely to take into account and Cle
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anaIyt1caI (e 9., the physical sc1en¢r~ £y1tk1n, 1973).

- N »
s .
-

- o #
1n 1nteIIectuaI funct1on1ng, is aIso greate? attent1Veness'to the "social ‘ . -
- - ‘v

be ﬁnf]uenced by points ofqﬂﬁew.of‘ﬁsibnf;ggant) ‘others and be more recep-
t1ve to social cues see, f@?ﬁ%ﬁkmgiqg tbé»ser1es of stud1es by Eag]e,
F1tzg1bbons, and GoIdberger, N I;@I , ' ‘bee and Nakamura, 1972; etc.).
F‘leld-dependent persons tend to dngeli }g‘ “J.ects in which soc1aI o_rlenta-
tion is important fe.g., the socials sct€n£§$$;,$?bldekndependent persons \_

R

exce] in subjects that may be termed”more “iﬂpersona?" ‘abstract, and

>

. ‘9«.& - s -
Soc1a] reinforcement (e.g. prawse, censure) has greater 1mpact on

:field-depéndent than on field- 1ndependent students vis-a-vis the ]earn1ng .
of classroom material (Konstadt and Forman; ]965 Fltz, 1970, Rando]ph

I97d\ etc.). Overall, field-dependent stugents are better at remember1ng
social” material wh1]e f1e1d-1ndepenqjhf students .are better at learning

-

1mpersonﬂ]" material,

-w .« COGNITIVE STYLE AND TEACHING BEHAVIOR ; J ’ S
The,"cognitive style" of teachers has been shown to be assoc1ated Bias
with panticular teaching methodo]og1es, strateg1es, and w1th Gther c]assroom
behav1ors Wu (1968) found that f1e]d3dependent teachers prefer the - dls-

cusslon method of teaching (1n wh1ch there™ 1s greater Student-teacher

= / N

interact1on), While f1e1d-1ndependent teachers prefer lecturing or dis-
covery methods Ohnmacht (]967a, b) observed that field- 1ndependent

teachers are: more direct in their attempts to 1anuence students _than M

-
f1e]d dependent teachers, aIso field- dependent teachers tend goward the /
_use of democratic (i,e. student centered) 1nstruct10na1 méthods more than -
’fie]d;independent teachers: : f ,
- _’.v ’ '} T e s .
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“cognitive styles are considered to be "f1EXib]e." ) '.- o .

« o COGNITIVE STYLE AND TEACHER-STUDENT TNTERACTIONS

Based upon cognitive styles, a teacher and a particu]ar student

may be either matched (e.g. field- dependent teacher and f]e]d dependent
]

: student) or mismatched (e g. field- 1ndependent teacher and f1e]d dependent

student) Although m1smatch1ng of studenc cogn1t1ve style and teach1ng

methodo]ogy or strategy (assoc1ated with a part1cu]ar teacher cogn1t1ve

‘sty]é) may adversely affect student ]earn1ng (Tarrance and Dav1s, 1971),

-

teachgr behav1ora1 adaptat1ons can negate th1s effect

,
\x‘*
2

# H11] (19741 has deve]oped a three-fold c]ass1f1cat1on of teachers

w

"based upon mod1f1cat1on of their teaching approach to meet the needs of 7

‘students with d1fferent cogn1t1Ve styles: teachers w1th a "predominant .

style" maintain a fixed educat1ona] methodo]ogy desp]te student differences
fn cognitive sty]e, teachers who are "switchers" use the students cogni-
tive styles as po1nts of departure and vary their approach so that students
accomodéte to- the instructor's preferred teach1ng style; and teachers who

utilize teaching styles which are geared/to meet the ngeds of students'

®

°
’

Mess1ck (1970) has pointed out advantages to both match1ng and mis-
matching of student cognitive-styles and’ teach1ng sty]es Intentional
n1smatch1ng ynay benef1t the student by building missing stadent sk]]]s (1 e.s,
remed1a1 m1smatch) or- by he]p1ng the individual become more flexible in
cogn1t1ve style Intentional match1ng may help the studént by bujlding on
student strengths and by foster1ng student feelings of success and achieve-
ment through the avo1dance of situations ‘that require the use of’ skills
that.the’student doesn't ‘have. It shou]d be noted hpwever, that mismatch-
ing may actua]]y engender a negative ]earn1ng atmosphere; D1Stefano (1969)

and James (]973), for example, found that wh1]e students and teachers

J
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matched in cognitive sty]e v1ewed one another positively, students and .
teachers who were mismatched viewed one another negatively.* Witkin (1976)
has suggested'that persons matched in cognitive‘style tend to get along®
better (i.e., have positive feelings for one another) for three-reasons:'—
because'of'shared foci of interest, because of shared oersonal character; v
jstics, and because of'simiiarity of communication modes, making for easier

and more effective communication. .

°
.

® APPLICABILITY OF. COGNITIVE STYLE, STUDIES T0 CONTINUING EDUCATION

.

J FOR ENGINEERS T .

-

. The difference in social orientation between field-dependent and

g

. fie]d:indepenoent persons has been previously shown Yo be associated with aca-

demic performance in the social sciences versus the physical sciences. This

difference in orientation also plays a significant roie(?n the selection of
. _ . . ]

various occupations and in how well individuals perform/in occupations:

‘fie]dadependent persons gravitate towards and do well in occupations re-
quiring 'social orientation (e g. social work, teaching, retail se]]ing, etc. ),
. while field-independent persons opt for and exce]] in bccupations r@quiring'
~1mpersona], analytic orientation (ezg. engineering, computer programming, ‘
chemistry, etc.). A]though it may be thoUdht that most ——\iﬁ\not all — of

 the individua]s within a given occupation share a particular fiE]d\orienta-
. ) L. oS ~

*The same relationship has ‘been observed 4n other social interaction situa-
tions: therapists and patients who are matched «n cognitive style view one
. another positively, while those who are mismatched view one another negative-
.1y (Greene, 1972). Cognitive style differences can also affect the nd%ture
- of the therapist-client contact. Witkin et al (1968) found that when pat-
ient and therapist were matched in cognitive style the number of interactions
increased diramatically. Furthermore, regardless of matching, field-dependent
therapists tend to intervene more than those who are more field-independent.
Also, regardless of therapist cognitive style, therapists tend to intervene
more with field-dependent patients. Greene (1972) also-found that therapists
adapt their therapeutic approach -to the patient's cognitive sty]e, providing «
more supportive therapy for fie]d -dependent patients.

- COOPER AND COMPANY
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tion, wide ;;;§ation has been found to exist between specialties within a

Y M ——

given occupation: 'fd% example, Nussbaum (1965) found that systems engineers

are more f1e1d-1ndependent than other types of engineers, and Qu1n1an and Blat

(1973 ohservea that h1gh-ach1ev1ng psychiatric nurs1ng students are more

~field-dependent than h1gh-ach1ev1ng surgical nursing Students.

’
- .

Y

Yet even granting that euhh cognitive difterenees do exist among . “%
individuals jn‘a-particular bcehpations Tt may be argueq that;such dtffehences
are‘irrelevant to thé continuing education of engineers. A frequentiy made.
assumption is that at the éraduate.school»leve1 good teaching and learning
are ensured by the teacher's devotien to and knowledge of the subject matter
and by the students' commitment to Seek advanced trainfng. However, this
assumption is opéﬁ to ser1ous question on the bas1s of- the s1gn1f1cant eyi-
dence that has been amassed in regard to other areas of soq1a1 interaction
——-fpr example, patient-therapist relations — that var1ab1es such as cog- -

[}
n1t1ve style do have a major impact upon the nature and the qua]1ty of adult

sogjal 1nteract1ons Although most of the 1earn1ng and teaching style

" studies have involved children, a strong case can be made for their applica-

. -

_bility to adults as well, and some of these are discussed below.

® .SOME RECENT WORK ON THE IMPACT OF COGNITIVE STYLE ON LEARNING OUT-

COMES OF ADULTS

@

The 1ssue of whether the pa1r1ng of student and teacher cognitave

styﬂes has had some recent attent1on " Rains (1976) working with students i

at a jun1or co]]ege ctoncluded "students w1th hlgher grades*had learning
.'sty]es more c]ose]y re]ated to 1nstructor teach1ng styles than students .

ach1ey1ng Tower grades. Brown (tg?g)_showeq that "for thOSe 1earners . .;§;~ .

perceivihg cohgruehcx-betmgin their preferred styles anq the teaching~

¢ . -) d N . } 4
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style actually perceived achievement was greater than for those perceiving
incongruency, Root and Gall (]979)'similar1y found that college students
did better if they were ass1gned to teaching "treatments" wh1ch corresponded o,

to the1r cogn1t1ve style. "‘ ' . : ,

‘ Less striking results were ach1eved by Scerba (1979). ~AP2hough
Yol .< ftnd1ng no dlrect re]at1onsh1p between the educat10na1 outcomes of Commun1ty -
' College students and the matching of thelr learning styles with 1nstruc- - «
t1ona1 styles, certa1n second order gffects. WIth tourse content de;e ‘ ‘ ;:_
" observed and Scerba\goncluded teacd!so sty]e was only partly- 1mportant. ‘
| Slm11ar1y 1n an experlment conducted by the American College test1ng ‘ . .
program at two communlty colleges in M1ch1gan, "the prOJect resu]ts did not
» R = estab]lsh the ex1stence of s1gn1f1cant elationships between ‘thé-use of :

' b

cogn1t1ve style meaSures gg%\data o educational outcomes."

£

A\l

w2 e .
\a“ v.- . v . 4 ~

, In some related worR Horak and Zweny 61978) showed that fge]d -~ Q
v dependent mathemat1cs students "Tearned more"’ 1f the mater1a] was presented .
- 3 < L ~ 7“ ' ..
e £ : .
S USrng an 1nduct1ve rather than a deductlvé//pproach. . L o
L R ] ) ' . . ) ¢ “

Finally, Thompson, in"1979, 1ooked at educational outcgme versus®

}%%;54715 E f1ve measures: of student cognitive sty]e, 1nc1ud1ng«GEFT and ANSIE. "He . -
7 i‘i'i; found on]y GEFT was directly related to measures of educational achieve- _ e
4':"4, . LT . . v ]
S ment "1n contrast to previously reported research.™ o ;T
_%7 N . -t ‘ b '
, - " :
- In summary, the evidence is beg1nn1ng to "p11e up" that cogn1t1ve
i; o sty]e and cognlt1ve styte match1ng may have s1gn1f1cant 1mport on educa- A T
" - t1ona1 achievgment, even at the adylt 1eve1 o . o ‘
t . . N ‘. N - . ' 4 ‘
. , L B
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